
SOLICITATION, OFFER,
AND AWARD

(Construction, Alteration, or Repair)

1.  SOLICITATION NUMBER

DACA67-02-R-0208

2.  TYPE OF SOLICITATION

 SEALED BID (IFB)

NEGOTIATED (RFP)

3.  DATE ISSUED

11 Jan, 2002

PAGE OF PAGES

1 7

IMPORTANT - The "offer" section on the reverse must be fully completed by the offeror.
4.  CONTRACT NUMBER 5.  REQUISITION/PURCHASE REQUEST NUMBER

W68MD9-1337-8503
6.  PROJECT NUMBER

7.  ISSUED BY CODE W68MD9
Seattle District, Corps of Engineers
ATTN: CENWS-CT-MU
PO Box 3755
Seattle, WA 98124-3755

8.  ADDRESS OFFER TO

Seattle District, Corps of Engineers
PO Box 3755            ATTN: CENWS-CT-CB-MU
Seattle, WA  98124-3755
              
HAND CARRY:      Seattle District Corps of Engineers
                              Contracting Division
                              4735 East Marginal Way South
                              Seattle, WA 98134-2385

9.  FOR INFORMATION CALL
A.  NAME
See Information Page inside Front Cover

B.  TELEPHONE NUMBER (Include area code) (NO COLLECT CALLS)
See Information Page inside Front Cover

SOLICITATION
NOTE:  In sealed bid solicitations "offer" and "offeror" mean "bid" and "bidder".
10. THE GOVERNMENT REQUIRES PERFORMANCE OF THE WORK DESCRIBED IN THESE DOCUMENTS (Title, identifying number, date):

Furnish all labor, materials and equipment and perform all work for project entitled "Repair Aircraft Parking Apron/Repair Runway, 
Mt. Home AFB, ID"  in accordance with the attached Contract Clauses, Special Clauses, Technical Specifications and Drawings.

1.     Solicitation No. DACA67-02-R-0208 dated 11 January 2002 with 6 amendments thereto.

2.     Wage Determination No. ID020001 with 1 modification thereto.

3.      Drawings as listed in Section 00800.

11. The Contractor shall begin performance within 10 calendar days and complete it within calendar days after receiving

 award, notice to proceed.  This performance period is mandatory,  negotiable.  (See   * Paragraph SC-1, 00800 .)

12A. THE CONTRACTOR MUST FURNISH ANY REQUIRED PERFORMANCE PAYMENT BONDS?
        (If "YES," indicate within how many calendar days after award in Item 12B.)

12B. CALENDAR DAYS

10
YES  NO

13. ADDITIONAL SOLICITATION REQUIREMENTS:

A.  Sealed offers in original and 4 copies to perform the work required are due at the place specified in Item 8 by2:00 p.m. (hour)

      local time 12 Feb, 2002 (date).   If this is a sealed bid solicitation, offers will be publicly opened at that time.  Sealed envelopes

 containing offers shall be marked to show the offeror’s name and address, the solicitation number, and the date and time offers are due.

B.  An offer guarantee is,  is not required.

C.  All offers are subject to the (1) work requirements, and (2) other provisions and clauses incorporated in the solicitation in full text or by reference.

D.  Offers providing less than calendar days for Government acceptance after the date offers are due will not be considered and will
     be rejected.

NSN 7540-01-155-3212
Designed using Perform Pro, WHS/DIOR, Oct 96

1442-103 STANDARD FORM 1442 (REV. 4-85) (EG
Prescribed by GSA - FAR (48 CFR) 53.236-1(d)





 

 
Submit Invoices as follows: 
 
 
Submit 1 Copies of Invoice to: 
 
Mountain Home Resident Office 
USACE, Seattle 
390 Gunfighter Ave 
Mtn. Home AFB, ID  83648-5264 
 

DACA67-02-R-0208 00010-2a 
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ALTERATIONS IN CONTRACT (FAR 52.252-4) (APRIL 1984) 
PORTIONS OF THIS CONTRACT ARE ALTERED AS FOLLOWS: 
 
A.  The Contractor’s letter dated 22 March 2002, agreeing to incorporation  
of Modification No. 1, 03/08/2002, to General Wage Decision No. ID020001, with no 
increase to the proposed prices, is provided immediately following the pricing schedule 
as page ALT-1.   
 
B.  The firm’s technical proposal, as listed below, is hereby incorporated by reference in 
its entirety into the contract: 
 
     1.  Initial technical proposal dated 20 February 2002  
     2.  Final Revised Proposal dated 12 March 2002 
 
C. Accounting and Appropriations Data:  
 
BASE LINE ITEMS FOR APRON –  0001- 0002AB, OPTIONAL LINE ITEMS FOR 
APRON – 0003-0005AB: 
 
57233000000 088082           32303L3JLB32100000000   NA    35026  
$7,305,025.00  
 
BASE LINE ITEMS FOR RUNWAY –  0006 - 0013AB: 
 
21220500000 088082           3230BB963870000000000   E314  35026  
$7,904,870.00  
               
      
D.  The following revised wage determination is incorporated into the contract via 
alteration to contract:   General Decision Number ID020001, Mod 1 dated 03/08/2002 
 

DACA67-02-C-0205 00010-3 
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DACA67
USA ENGINEER DISTRICT, SEATTLE
ATTN:  CENWS-CT
P.O. BOX 3755
SEATTLE WA  98124-3755

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

2. AMENDMENT/MODIFICATION NO.

0006

6. ISSUED BY

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print)

30-105-04EXCEPTION TO SF 30
APPROVED BY OIRM 11-84

STANDARD FORM 30 (Rev. 10-83)
Prescribed by GSA
FAR (48 CFR) 53.243

PROJECT:  Repair Apron, Runway Mt Hme AFB, Idaho

Address technical questions to:  techbid@nws02.usace.army.mil

1. CONTRACT ID CODE PAGE OF  PAGES

1 2

3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.(If applicable)

CODE

06-Mar-2002 W68MD9-1337-8503

7. ADMINISTERED BY  (If other than item 6) CODE

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)

16C. DATE SIGNED

BY 06-Mar-2002

16B. UNITED STATES OF AMERICA15C. DATE SIGNED15B. CONTRACTOR/OFFEROR

(Signature of Contracting Officer)(Signature of person authorized to sign)

8. NAME AND ADDRESS OF CONTRACTOR  (No., Street, County, State and Zip Code) X DACA67-02-R-0208

X 9B. DATED (SEE ITEM 11)
11-Jan-2002

10B. DATED  (SEE ITEM 13)
CODE FACILITY CODE

9A. AMENDMENT OF SOLICITATION NO.

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

X The above numbered solicitation is amended as set forth in Item 14.  The hour and date specified for receipt of Offer  is extended, is not extended.

Offer must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended by one of the following methods: 

(a) By completing Items 8 and 15, and returning copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;
or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE 
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN  

REJECTION OF YOUR OFFER.  If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, 
provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A.THIS CHANGE ORDER IS ISSUED PURSUANT TO:  (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
 CONTRACT ORDER NO. IN ITEM 10A.

B.THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying 
office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).

C.THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D.OTHER (Specify type of modification and authority)

E. IMPORTANT:   Contractor is not,   is required to sign this document and return copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION  (Organized by UCF section headings, including solicitation/contract subject matter
 where feasible.)

10A. MOD. OF CONTRACT/ORDER NO.

See Item 6



DACA67-02-R-0208
0006

Page 2 of 2

SECTION  SF 30 BLOCK 14 CONTINUATION PAGE

A.  The purpose of this Amendment Number SIX (0006) is to incorporate a wage
decision, revise Criteria Number Five - Extent of Small and Small Disadvantaged
Business Participation in Section 00100 Introduction, and provide a copy of SF 1442
and original bid schedule as follows:

• DELETE:  Section 00100 Introduction
INSERT:   Revised Section 00100 Introduction

• DELETE:  General Decision Number ID010001, Mod 15,     dated
01/04/2002
INSERT:  General Decision Number ID020001, dated 03/01/2002,
Construction Type:  Heavy/Highway.

B.. NOTICE TO OFFERORS:  Offerors must acknowledge receipt of this amendment by
number and date on Standard Form 1442 BACK, in Block 19, or by telegram. Please
mark the outside of the envelope in which the proposal is enclosed to show the
amendment received

Enclosures:
SF 1442
BID SCHEDULE
Section 00100 Introduction
Idaho Wage Decision (Heavy/Highway)



DACA67
USA ENGINEER DISTRICT, SEATTLE
ATTN:  CENWS-CT
P.O. BOX 3755
SEATTLE WA  98124-3755

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

2. AMENDMENT/MODIFICATION NO.

0005

6. ISSUED BY

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print)

30-105-04EXCEPTION TO SF 30
APPROVED BY OIRM 11-84

STANDARD FORM 30 (Rev. 10-83)
Prescribed by GSA
FAR (48 CFR) 53.243

PROJECT:  REPAIR AIRCRAFT PARKING APRON/REPAIR RUNWAY, MT HOME AFB, IDAHO

1.  THE PURPOSE OF THIS AMENDMENT IS TO CHANGE THE PROPOSAL DUE DATE, AND TO RESERVE AMENDMENT 0004 FOR TECHNICAL 
CHANGES.

2.  THE PROPOSAL DUE DATE IS EXTENDED TO READ:  20 FEB 02, 12 NOON PST.

3.  PROPOSERS MUST ACKNOWLEDGE RECEIPT OF THIS AMENDMENT BY NUMBER AND DATE ON THE SF 1442 BACK IN   BLOCK 19, OR BY 
TELEGRAM.

1. CONTRACT ID CODE PAGE OF  PAGES

1

3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.(If applicable)

CODE

14-Feb-2002 W68MD9-1337-8503

7. ADMINISTERED BY  (If other than item 6) CODE

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)

16C. DATE SIGNED

BY 14-Feb-2002

16B. UNITED STATES OF AMERICA15C. DATE SIGNED15B. CONTRACTOR/OFFEROR

(Signature of Contracting Officer)(Signature of person authorized to sign)

8. NAME AND ADDRESS OF CONTRACTOR  (No., Street, County, State and Zip Code) X DACA67-02-R-0208

X 9B. DATED (SEE ITEM 11)
11-Jan-2002

10B. DATED  (SEE ITEM 13)
CODE FACILITY CODE

9A. AMENDMENT OF SOLICITATION NO.

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

X The above numbered solicitation is amended as set forth in Item 14.  The hour and date specified for receipt of Offer  X is extended, is not extended.

Offer must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended by one of the following methods: 
(a) By completing Items 8 and 15, and returning copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;
or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE 
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN  

REJECTION OF YOUR OFFER.  If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, 
provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A.THIS CHANGE ORDER IS ISSUED PURSUANT TO:  (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
 CONTRACT ORDER NO. IN ITEM 10A.

B.THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying 
office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).

C.THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D.OTHER (Specify type of modification and authority)

E. IMPORTANT:   Contractor is not,   is required to sign this document and return copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION  (Organized by UCF section headings, including solicitation/contract subject matter
 where feasible.)

10A. MOD. OF CONTRACT/ORDER NO.

See Item 6
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DACA67
USA ENGINEER DISTRICT, SEATTLE
ATTN:  CENWS-CT
P.O. BOX 3755
SEATTLE WA  98124-3755

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

2. AMENDMENT/MODIFICATION NO.

0004

6. ISSUED BY

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print)

30-105-04EXCEPTION TO SF 30
APPROVED BY OIRM 11-84

STANDARD FORM 30 (Rev. 10-83)
Prescribed by GSA
FAR (48 CFR) 53.243

PROJECT:  DACA67-02-R-0208
                 REPAIR AIRCRAFT PARKING APRON/REPAIR RUNWAY, MT HOME AFB, IDAHO

                                             

                                                                        (SEE ATTACHED CONTINUATION PAGE)

1. CONTRACT ID CODE PAGE OF  PAGES

1 2

3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.(If applicable)

CODE

15-Feb-2002 W68MD9-1337-8503

7. ADMINISTERED BY  (If other than item 6) CODE

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)

16C. DATE SIGNED

BY 15-Feb-2002

16B. UNITED STATES OF AMERICA15C. DATE SIGNED15B. CONTRACTOR/OFFEROR

(Signature of Contracting Officer)(Signature of person authorized to sign)

8. NAME AND ADDRESS OF CONTRACTOR  (No., Street, County, State and Zip Code) X DACA67-02-R-0208

X 9B. DATED (SEE ITEM 11)
11-Jan-2002

10B. DATED  (SEE ITEM 13)
CODE FACILITY CODE

9A. AMENDMENT OF SOLICITATION NO.

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

X The above numbered solicitation is amended as set forth in Item 14.  The hour and date specified for receipt of Offer  is extended, X is not extended.

Offer must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended by one of the following methods: 

(a) By completing Items 8 and 15, and returning copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;
or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE 
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN  

REJECTION OF YOUR OFFER.  If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, 
provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A.THIS CHANGE ORDER IS ISSUED PURSUANT TO:  (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
 CONTRACT ORDER NO. IN ITEM 10A.

B.THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying 
office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).

C.THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D.OTHER (Specify type of modification and authority)

E. IMPORTANT:   Contractor is not,   is required to sign this document and return copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION  (Organized by UCF section headings, including solicitation/contract subject matter
 where feasible.)

10A. MOD. OF CONTRACT/ORDER NO.

See Item 6



DACA67-02-R-0208
0004

Page 2 of 2

SECTION  SF 30 BLOCK 14 CONTINUATION PAGE

1. The purpose of this Amendment Number FOUR (0004), dated 15 Feb 2002, is to add revised
Sections  00100 Intro, 00800,  and 02111(A) as follows:

     DELETE :  Section 00100 Intro,
     INSERT:    Revised Section 00100 Intro.

     DELETE : Section 00800, Special Clauses
     INSERT:    Revised Section 00800, Special Clauses

     DELETE:    Section 02111  ( A ) Excavation and Handling of Contaminated Material
     INSERT:      Section 02111 ( A )  Excavation and Handling of Contaminated Material

2. THE PROPOSAL DUE DATE AND TIME REMAINS  AT 20 FEBRUARY 2002,
        12 NOON PST.

3. NOTICE TO BIDDERS: Bidders must acknowledge receipt of this amendment by
number and date on Standard Form 1442 BACK, in Block 19, or by telegram. Please
mark the outside of the envelope in which the bid is enclosed to show the amendment
received

4. All Technical Amendments are  available for download this date on the Army Corps
of Engineers website at http://www.nws.usace.army.mil/ct/.,

Enclosures:
1. 00800
2. Section 00100 Intro
3.   Section Section 02111 ( A )



DACA67
USA ENGINEER DISTRICT, SEATTLE
ATTN:  CENWS-CT
P.O. BOX 3755
SEATTLE WA  98124-3755

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

2. AMENDMENT/MODIFICATION NO.

0003

6. ISSUED BY

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print)

30-105-04EXCEPTION TO SF 30
APPROVED BY OIRM 11-84

STANDARD FORM 30 (Rev. 10-83)
Prescribed by GSA
FAR (48 CFR) 53.243

Project:  Repair Aircraft Parking Apron/Repair Runway, Mt Home AFB, Idaho

1. CONTRACT ID CODE PAGE OF  PAGES

1 2

3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.(If applicable)

CODE

12-Feb-2002 W68MD9-1337-8503

7. ADMINISTERED BY  (If other than item 6) CODE

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)

16C. DATE SIGNED

BY 12-Feb-2002

16B. UNITED STATES OF AMERICA15C. DATE SIGNED15B. CONTRACTOR/OFFEROR

(Signature of Contracting Officer)(Signature of person authorized to sign)

8. NAME AND ADDRESS OF CONTRACTOR  (No., Street, County, State and Zip Code) X DACA67-02-R-0208

X 9B. DATED (SEE ITEM 11)
11-Jan-2002

10B. DATED  (SEE ITEM 13)
CODE FACILITY CODE

9A. AMENDMENT OF SOLICITATION NO.

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

X The above numbered solicitation is amended as set forth in Item 14.  The hour and date specified for receipt of Offer  is extended, X is not extended.

Offer must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended by one of the following methods: 

(a) By completing Items 8 and 15, and returning copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;
or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE 
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN  

REJECTION OF YOUR OFFER.  If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, 
provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A.THIS CHANGE ORDER IS ISSUED PURSUANT TO:  (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
 CONTRACT ORDER NO. IN ITEM 10A.

B.THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying 
office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).

C.THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D.OTHER (Specify type of modification and authority)

E. IMPORTANT:   Contractor is not,   is required to sign this document and return copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION  (Organized by UCF section headings, including solicitation/contract subject matter
 where feasible.)

10A. MOD. OF CONTRACT/ORDER NO.

See Item 6



DACA67-02-R-0208
0003

Page 2 of 2

SECTION  SF 30 BLOCK 14 CONTINUATION PAGE

DACA67-02 R-0208

PAGE 2 OF 2

SECTION SF 30 BLOCK 14 CONTINUATION PAGE

1.   The purpose of this Amendment Number Three (0003), dated 12  February 2002, is to
provide for the following changes, clarifications, and/or additions:

        a.  DELETE:  Section 0800 (Special Clauses)
             INSERT:   Revised Section 0800 (Special Clauses)

        b.  DELETE:   Section 01005(AR) Site Specific Supplementary Requirements
             INSERT:    Revised Section 01005(AR)

c. DELETE:  Section 02316 ( R ) Excavation, Trenching and Backfilling for Utilities Systems.
INSERT:   Revised Section 02316 ( R )

       d.    DELETE:  Section 02531(R) Sanitary Sewers
              INSERT:   Revised Section 02531(R)

        e.    DELETE:  Section 02753(R) Concrete Pavement for Airfield and other Heavy-Duty
               INSERT:    Revised Section 02753(R)

2.  THE PROPOSAL DUE DATE REMAINS UNCHANGED ON 15 FEB 03:00 P.M,
Pacific Standard Time.

3. NOTICE TO BIDDERS: Bidders must acknowledge receipt of this amendment by
number and date on Standard Form 1442 BACK, in Block 19, or by telegram. Please
mark the outside of the envelope in which the proposal  is enclosed to show the
amendment received

4.   All Technical Amendments are  available for download this date on the Army Corps
of Engineers website at http://www.nws.usace.army.mil/ct/.,



DACA67
USA ENGINEER DISTRICT, SEATTLE
ATTN:  CENWS-CT
P.O. BOX 3755
SEATTLE WA  98124-3755

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

2. AMENDMENT/MODIFICATION NO.

0002

6. ISSUED BY

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print)

30-105-04EXCEPTION TO SF 30
APPROVED BY OIRM 11-84

STANDARD FORM 30 (Rev. 10-83)
Prescribed by GSA
FAR (48 CFR) 53.243

Solicitation No.  DACA67-02-R-0208
Amendment No. 2

Title:  Repair Aircraft Parking Apron/Repair Runway
         Mountain Home Air Force Base, Idaho

         SEE CONTINUATION SHEET

1. CONTRACT ID CODE PAGE OF  PAGES

1 2

3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.(If applicable)

CODE

07-Feb-2002 W68MD9-1337-8503

7. ADMINISTERED BY  (If other than item 6) CODE

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)

16C. DATE SIGNED

BY 07-Feb-2002

16B. UNITED STATES OF AMERICA15C. DATE SIGNED15B. CONTRACTOR/OFFEROR

(Signature of Contracting Officer)(Signature of person authorized to sign)

8. NAME AND ADDRESS OF CONTRACTOR  (No., Street, County, State and Zip Code) X DACA67-02-R-0208

X 9B. DATED (SEE ITEM 11)
11-Jan-2002

10B. DATED  (SEE ITEM 13)
CODE FACILITY CODE

9A. AMENDMENT OF SOLICITATION NO.

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

X The above numbered solicitation is amended as set forth in Item 14.  The hour and date specified for receipt of Offer  X is extended, is not extended.

Offer must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended by one of the following methods: 

(a) By completing Items 8 and 15, and returning copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;
or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE 
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN  

REJECTION OF YOUR OFFER.  If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, 
provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A.THIS CHANGE ORDER IS ISSUED PURSUANT TO:  (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
 CONTRACT ORDER NO. IN ITEM 10A.

B.THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying 
office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).

C.THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D.OTHER (Specify type of modification and authority)

E. IMPORTANT:   Contractor is not,   is required to sign this document and return copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION  (Organized by UCF section headings, including solicitation/contract subject matter
 where feasible.)

10A. MOD. OF CONTRACT/ORDER NO.

See Item 6



DACA67-02-R-0208
0002

Page 2 of 2

SECTION  SF 30 BLOCK 14 CONTINUATION PAGE

A. This Amendment, Amendment No. 2,  is being issued in order to incorporate
       Revisions to the Plans.  These revisions are marked Revision “A1”.

1) Revisions to Sheet No. 4 of 40, Safety/ Phasing Plan Phases 1 and 2

       2)   Revisions to Sheet No. 5 of 40, Safety/ Phasing Plan Phases 3 and 4

       3)   Revisions to Sheet No. 6 of 40, Safety Details

B.     The attached revised sections are to be replaced in their entirety.  Specification changes
   are generally identified, for convenience, either by strikeout for deletions, and
   underlining of text for additions or a single dark line in the margin. All portions of the
   revised or new pages shall apply whether or not changes have been indicated.

C.      NOTICE TO OFFERORS:  Offerors must acknowledge receipt of this Amendment by
         Number and Date on the Standard Form 1442 BACK in block 19, or by telegram.

D. The Proposal Due Date for this Solicitation is Extended by this Amendment.
         The Proposal Due Date is changed from 2:00 p.m. on  12 February 2002 to
         2:00 p.m. Pacific Time on 15 February 2002.

Enclosures:

Replacement Sheet No. 4 of 40, Safety/ Phasing Plan Phases 1 and 2
       Replacement Sheet No. 5 of 40, Safety/ Phasing Plan Phases 3 and 4
       Replacement Sheet No. 6 of 40, Safety Details
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SECTION  SF 30 BLOCK 14 CONTINUATION PAGE

A.     This Amendment is being issued in order to incorporate Technical Changes and to add
        and incorporate the Attendance List, Meeting Minutes and List of Questions and
        Answers from the Site Visit/Pre-proposal Conference held on Wednesday
        January 23, 2002.

1. Revision to Standard Form 1442 (Solicitation, Offer and Award)
Item 13 – D is changed to read as follows:

               D.  Offers providing less than       0 120    calendar days for Government acceptance after the date offers
                     are due will not be considered and be rejected.

2. Technical Changes:

a) Revisions to the SCHEDULE, Sections 00800 (Special Clauses), 01005AR, 01010R,
01025AR, 01356R, 02111A, 02220A, 02220R, 02300R, 02316R, 02510R,
02531R,02722R, 02749R, 02753A, and 02753R

             b)  Replaced Section 16900 with new Section 16900.

B. The attached revised sections are to be replaced in their entirety.  Specification
         Changes are generally identified, for convenience, either by strikeout for deletions,
         and underlining of text for additions or a single dark line in the margin.  All portions
         of the revised or new pages shall apply whether or not changes have been indicated.

C. The minutes of the preproposal conference, the sign in sheet from the meeting, and
         the list of questions and answers from the preproposal conference are provided with
         this amendment.  They are provided for information purposes only and do not
         become part of the contract.

D.    NOTICE TO OFFERORS: Offerors must acknowledge receipt of this Amendment
         By Number and Date on the Standard Form 1442 BACK in block 19, or by telegram.

E.    The Proposal Due Time/Date remain unchanged at:  2:00 p.m. Pacific Time
        on 12 February 2002 .
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Enclosures:

     1)  Revised Standard Form 1442

2) Revised SCHEDULE, Sections 00800 (Special Clauses), 01005AR, 01010R,
      01025AR, 01356R, 02111A, 02220A, 02220R, 02300R, 02316R, 02510R, 02531R,
      02722R, 02749R, 02753A, and 02753R

     3)  Replaced Section 16900 with new Section 16900

     4)  Sign-in Sheet/Attendance List for the Site Visit/Pre-proposal Conference

     5)  Meeting Minutes for the Site Visit/Pre-proposal Conference

6) List of Questions with Answers from Site Visit/Pre-proposal Conference
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SECTION 00700 Contract Clauses

CLAUSES INCORPORATED BY FULL TEXT

TABLE OF CONTENTS
SECTION 00700 Contract Clauses

    
52.201-4001 Successor Contracting Officers DEC 1999
52.202-1 Alt I Definitions (Dec 2001) --Alternate I MAY 2001
52.203-3 Gratuities APR 1984
52.203-5 Covenant Against Contingent Fees APR 1984
52.203-7 Anti-Kickback Procedures JUL 1995
52.203-8 Cancellation, Rescission, and Recovery of Funds for Illegal or

Improper Activity
JAN 1997

52.203-10 Price Or Fee Adjustment For Illegal Or Improper Activity JAN 1997
52.203-12 Limitation On Payments To Influence Certain Federal

Transactions
JUN 1997

52.204-4 Printed or Copied Double-Sided on Recycled Paper AUG 2000
52.209-6 Protecting the Government's Interest When Subcontracting

With Contractors Debarred, Suspended, or Proposed for
Debarment

JUL 1995

52.211-13 Time Extensions SEP 2000
52.212-4007 Environmental Litigation NOV 1999
52.215-2 Audit and Records--Negotiation JUN 1999
52.215-8 Order of Precedence--Uniform Contract Format OCT 1997
52.215-11 Price Reduction for Defective Cost or Pricing Data--

Modifications
OCT 1997

52.215-13 Subcontractor Cost or Pricing Data--Modifications OCT 1997
52.219-8 Utilization of Small Business Concerns OCT 2000
52.219-9 Small Business Subcontracting Plan OCT 2001
52.219-16  Liquidated Damages-Subcontracting Plan JAN 1999
52.219-25 Small Disadvantaged Business Participation Program--

Disadvantaged Status and Reporting
OCT 1999

52.222-1 Notice To The Government Of Labor Disputes FEB 1997
52.222-3 Convict Labor AUG 1996
52.222-4 Contract Work Hours and Safety Standards Act - Overtime

Compensation
SEP 2000

52.222-6 Davis Bacon Act FEB 1995
52.222-7 Withholding of Funds FEB 1988
52.222-8 Payrolls and Basic Records FEB 1988
52.222-9 Apprentices and Trainees FEB 1988
52.222-10 Compliance with Copeland Act Requirements FEB 1988
52.222-11 Subcontracts (Labor Standards) FEB 1988
52.222-12 Contract Termination-Debarment FEB 1988
52.222-13 Compliance with Davis-Bacon and Related Act Regulations. FEB 1988
52.222-14 Disputes Concerning Labor Standards FEB 1988
52.222-15 Certification of Eligibility FEB 1988
52.222-21 Prohibition Of Segregated Facilities FEB 1999
52.222-23 Notice of Requirement for Affirmative Action to Ensure Equal

Employment Opportunity for Construction
FEB 1999
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52.222-26 Equal Opportunity FEB 1999
52.222-27 Affirmative Action Compliance Requirements for ConstructionFEB 1999
52.222-35 Equal Opportunity For Disabled Veterans, Veterans of the

Vietnam Era and Other Eligible Veterans
DEC 2001

52.222-36 Affirmative Action For Workers With Disabilities JUN 1998
52.222-37 Employment Reports On Special  Disabled Veterans, Veterans

Of The Vietnam Era and Other Eligible Veterans
DEC 2001

52.223-5 Pollution Prevention and Right-to-Know Information APR 1998
52.223-6 Drug Free Workplace MAY 2001
52.223-14 Toxic Chemical Release Reporting OCT 2000
52.225-5 Trade Agreements DEC 2001
52.225-11 Buy American Act--Balance of Payments Program--

Construction Materials Under Trade Agreements
DEC 2001

52.225-13 Restrictions on Certain Foreign Purchases JUL 2000
52.226-1 Utilization Of Indian Organizations And Indian-Owned

Economic Enterprises
JUN 2000

52.227-1 Authorization and Consent JUL 1995
52.228-2 Additional Bond Security OCT 1997
52.228-11 Pledges Of Assets FEB 1992
52.228-12 Prospective Subcontractor Requests for Bonds OCT 1995
52.228-14  Irrevocable Letter of Credit DEC 1999
52.228-15 Performance and Payment Bonds--Construction JUL 2000
52.229-3 Federal, State And Local Taxes JAN 1991
52.230-3 Disclosure And Consistency Of Cost Accounting Practices APR 1998
52.232-5 Payments under Fixed-Price Construction Contracts MAY 1997
52.232-16 Progress Payments MAR 2000
52.232-23 Assignment Of Claims JAN 1986
52.232-27 Prompt Payment for Construction Contracts MAY 2001
52.232-33 Payment by Electronic Funds Transfer--Central Contractor

Registration
MAY 1999

52.233-1 Disputes DEC 1998
52.233-3 Protest After Award AUG 1996
52.236-2 Differing Site Conditions APR 1984
52.236-3 Site Investigation and Conditions Affecting the Work APR 1984
52.236-5 Material and Workmanship APR 1984
52.236-6 Superintendence by the Contractor APR 1984
52.236-7 Permits and Responsibilities NOV 1991
52.236-8 Other Contracts APR 1984
52.236-9 Protection of Existing Vegetation, Structures, Equipment,

Utilities, and Improvements
APR 1984

52.236-10 Operations and Storage Areas APR 1984
52.236-11 Use and Possession Prior to Completion APR 1984
52.236-12 Cleaning Up APR 1984
52.236-13 Accident Prevention NOV 1991
52.236-14 Availability and Use of Utility Services APR 1984
52.236-15 Schedules for Construction Contracts APR 1984
52.236-21 Specifications and Drawings for Construction FEB 1997
52.236-26 Preconstruction Conference FEB 1995
52.242-13 Bankruptcy JUL 1995
52.242-14 Suspension of Work APR 1984
52.243-4 Changes AUG 1987
52.244-2 Subcontracts AUG 1998
52.246-12 Inspection of Construction AUG 1996
52.246-21 Warranty of Construction MAR 1994
52.248-3 Value Engineering-Construction FEB 2000
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52.249-2 Alt I Termination for Convenience of the Government (Fixed-Price)
(Sep 1996)  - Alternate  I

SEP 1996

52.249-10 Default (Fixed-Price Construction) APR 1984
52.253-1 Computer Generated Forms JAN 1991
252.201-7000 Contracting Officer's Representative DEC 1991
252.203-7002 Display Of DOD Hotline Poster DEC 1991
252.204-7003 Control Of Government Personnel Work Product APR 1992
252.209-7004 Subcontracting With Firms That Are Owned or Controlled By

The Government of a Terrorist Country
MAR 1998

252.223-7004 Drug Free Work Force SEP 1988
252.223-7004 Drug Free Work Force SEP 1988
252.223-7006 Prohibition On Storage And Disposal Of Toxic And Hazardous

Materials
APR 1993

252.227-7033 Rights in Shop Drawings APR 1966
252.231-7000 Supplemental Cost Principles DEC 1991
252.236-7000 Modification Proposals-Price Breakdown DEC 1991
252.242-7000 Postaward Conference DEC 1991
252.243-7001 Pricing Of Contract Modifications DEC 1991
252.243-7002 Requests for Equitable Adjustment MAR 1998

Successor Contracting Officers  (52.201-4001)

The Contracting Officer who signed this contract is the primary Contracting Officer for the contract.  Neverthless,
any Contracting Officer assigned to the Seattle District and acting within his/her authority may take formal action on
this contract when a contract action needs to be taken and the primary Contracting Officer is unavailable.

52.202-1     DEFINITIONS (DEC 2001) --ALTERNATE I (MAY 2001)

(a) Agency head or head of the agency means the Secretary (Attorney General, Administrator, Governor,
Chairperson, or other chief official, as appropriate) of the agency, unless otherwise indicated, including any deputy
or assistant chief official of the executive agency.

(b) "Commercial component" means any component that is a commercial item.

(c) Any item, other than real property, that is of a type customarily used by the general public or by non-
governmental entities for purposes other than governmental purposes, and that--

(i) Has been sold, leased, or licensed to the general public; or

(ii) Has been offered for sale, lease, or license to the general public;

(2) Any item that evolved from an item described in paragraph (c)(1) of this clause through advances in technology
or performance and that is not yet available in the commercial marketplace, but will be available in the commercial
marketplace in time to satisfy the delivery requirements under a Government solicitation;

(3) Any item that would satisfy a criterion expressed in paragraphs (c)(1) or (c)(2) of this clause, but for--

(i) Modifications of a type customarily available in the commercial marketplace; or
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(ii) Minor modifications of a type not customarily available in the commercial marketplace made to meet Federal
Government requirements. "Minor" modifications means modifications that do not significantly alter the
nongovernmental function or essential physical characteristics of an item or component, or change the purpose of a
process. Factors to be considered in determining whether a modification is minor include the value and size of the
modification and the comparative value and size of the final product. Dollar values and percentages may be used as
guideposts, but are not conclusive evidence that a modification is minor;

(4) Any combination of items meeting the requirements of paragraphs (c)(1), (2), (3), or (5) of this clause that are of
a type customarily combined and sold in combination to the general public;

(5) Installation services, maintenance services, repair services, training services, and other services if--

(i) Such services are procured for support of an item referred to in paragraph (c)(1), (2), (3), or (4) of this definition,
regardless of whether such services are provided by the same source or at the same time as the item; and

(ii) The source of such services provides similar services contemporaneously to the general public under terms and
conditions similar to those offered to the Federal Government;

(6) Services of a type offered and sold competitively in substantial quantities in the commercial marketplace based
on established catalog or market prices for specific tasks performed under standard commercial terms and
conditions. This does not include services that are sold based on hourly rates without an established catalog or
market price for a specific service performed. For purposes of these services--

(i) Catalog price means a price included in a catalog, price list, schedule, or other form that is regularly maintained
by the manufacturer or vendor, is either published or otherwise available for inspection by customers, and states
prices at which sales are currently, or were last, made to a significant number of buyers constituting the general
public; and

(ii) Market prices means current prices that are established in the course of ordinary trade between buyers and sellers
free to bargain and that can be substantiated through competition or from sources independent of the offerors.

(7) Any item, combination of items, or service referred to in subparagraphs (c)(1) through (c)(6), notwithstanding
the fact that the item, combination of items, or service is transferred between or among separate divisions,
subsidiaries, or affiliates of a Contractor; or

(8) A nondevelopmental item, if the procuring agency determines the item was developed exclusively at private
expense and sold in substantial quantities, on a competitive basis, to multiple State and local Governments.

(d) Component means any item supplied to the Government as part of an end item or of another component, except
that for use in 52.225-9, and 52.225-11 see the definitions in 52.225-9(a) and 52.225-11(a).

(e) Contracting Officer means a person with the authority to enter into, administer, and/or terminate contracts and
make related determinations and findings. The term includes certain authorized representatives of the Contracting
Officer acting within the limits of their authority as delegated by the Contracting Officer.

(f) Nondevelopmental item means--

(1) Any previously developed item of supply used exclusively for governmental purposes by a Federal agency, a
State or local government, or a foreign government with which the United States has a mutual defense cooperation
agreement;

(2) Any item described in paragraph (f)(1) of this definition that requires only minor modification or modifications
of a type customarily available in the commercial marketplace in order to meet the requirements of the procuring
department or agency; or
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(3) Any item of supply being produced that does not meet the requirements of paragraph (f)(1) or (f)(2) solely
because the item is not yet in use.

(End of clause)

52.203-3     GRATUITIES (APR 1984)

(a) The right of the Contractor to proceed may be terminated by written notice if, after notice and hearing, the
agency head or a designee determines that the Contractor, its agent, or another representative--

(1) Offered or gave a gratuity (e.g., an entertainment or gift) to an officer, official, or employee of the Government;
and

(2) Intended, by the gratuity, to obtain a contract or favorable treatment under a contract.

(b) The facts supporting this determination may be reviewed by any court having lawful jurisdiction.

(c) If this contract is terminated under paragraph (a) of this clause, the Government is entitled--

(1) To pursue the same remedies as in a breach of the contract; and

(2) In addition to any other damages provided by law, to exemplary damages of not less than 3 nor more than 10
times the cost incurred by the Contractor in giving gratuities to the person concerned, as determined by the agency
head or a designee. (This subparagraph (c)(2) is applicable only if this contract uses money appropriated to the
Department of Defense.)

(d) The rights and remedies of the Government provided in this clause shall not be exclusive and are in addition to
any other rights and remedies provided by law or under this contract.

(End of clause)

52.203-5     COVENANT AGAINST CONTINGENT FEES (APR 1984)

(a) The Contractor warrants that no person or agency has been employed or retained to solicit or obtain this contract
upon an agreement or understanding for a contingent fee, except a bona fide employee or agency. For breach or
violation of this warranty, the Government shall have the right to annul this contract without liability or, in its
discretion, to deduct from the contract price or consideration, or otherwise recover, the full amount of the contingent
fee.

(b) "Bona fide agency," as used in this clause, means an established commercial or selling agency, maintained by a
contractor for the purpose of securing business, that neither exerts nor proposes to exert improper influence to solicit
or obtain Government contracts nor holds itself out as being able to obtain any Government contract or contracts
through improper influence.

"Bona fide employee," as used in this clause, means a person, employed by a contractor and subject to the
contractor's supervision and control as to time, place, and manner of performance, who neither exerts nor proposes
to exert improper influence to solicit or obtain Government contracts nor holds out as being able to obtain any
Government contract or contracts through improper influence.

"Contingent fee," as used in this clause, means any commission, percentage, brokerage, or other fee that is
contingent upon the success that a person or concern has in securing a Government contract.

"Improper influence," as used in this clause, means any influence that induces or tends to induce a Government
employee or officer to give consideration or to act regarding a Government contract on any basis other than the
merits of the matter.
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(End of clause)

52.203-7      ANTI-KICKBACK PROCEDURES.  (JUL 1995)

(a) Definitions.

"Kickback," as used in this clause, means any money, fee, commission, credit, gift, gratuity, thing of value, or
compensation of any kind which is provided, directly or indirectly, to any prime Contractor, prime Contractor
employee,  subcontractor, or subcontractor employee for the purpose of improperly obtaining or rewarding favorable
treatment in connection with a prime contract or in connection with a subcontract relating to a prime contract.

"Person," as used in this clause, means a corporation, partnership, business association of any kind, trust, joint-stock
company, or individual.

"Prime contract," as used in this clause, means a contract or contractual action entered into by the United States for
the purpose of obtaining supplies, materials, equipment, or services of any kind.

"Prime Contractor," as used in this clause, means a person who has entered into a prime contract with the United
States.

"Prime Contractor employee," as used in this clause, means any officer, partner, employee, or agent of a prime
Contractor.

"Subcontract," as used in this clause, means a contract or contractual action entered into by a prime Contractor or
subcontractor for the purpose of obtaining supplies, materials, equipment, or services of any kind under a prime
contract.

"Subcontractor," as used in this clause, (1) means any person, other than the prime Contractor, who offers to furnish
or furnishes any supplies, materials, equipment, or services of any kind under a prime contract or a subcontract
entered into in connection with such prime contract, and (2) includes any person who offers to furnish or furnishes
general supplies to the prime Contractor or a higher tier subcontractor.

"Subcontractor employee," as used in this clause, means any officer, partner, employee, or agent of a subcontractor.

(b) The Anti-Kickback Act of 1986 (41 U.S.C. 51-58) (the Act), prohibits any person from -

(1) Providing or attempting to provide or offering to provide any kickback;

(2) Soliciting, accepting, or attempting to accept any kickback; or

(3) Including, directly or indirectly, the amount of any kickback in the contract price charged by a prime Contractor
to the United States or in the contract price charged by a subcontractor to a prime Contractor or higher tier
subcontractor.

(c)(1) The Contractor shall have in place and follow reasonable procedures designed to prevent and detect possible
violations described in paragraph (b) of this clause in its own operations and direct business relationships.

(2) When the Contractor has reasonable grounds to believe that a  violation described in paragraph (b) of this clause
may have occurred, the Contractor shall promptly report in writing the possible violation. Such reports shall be made
to the inspector general of the contracting agency, the head of the contracting agency if the agency does not have an
inspector general, or the Department of Justice.

(3) The Contractor shall cooperate fully with any Federal agency investigating a possible violation described in
paragraph (b) of this clause.
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(4) The Contracting Officer may (i) offset the amount of the kickback against any monies owed by the United States
under the prime contract and/or (ii) direct that the Prime Contractor withhold, from sums owed a subcontractor
under the prime contract, the amount of any kickback.  The Contracting Officer may order the monies withheld
under subdivision (c)(4)(ii) of this clause be paid over to the Government unless the Government has already offset
those monies under subdivision (c)(4)(i) of this clause.  In either case, the Prime Contractor shall notify the
Contracting Officer when the monies are withheld.

(5) The Contractor agrees to incorporate the substance of this clause, including this subparagraph (c)(5) but
excepting subparagraph (c)(1), in all subcontracts under this contract which exceed $100,000.

(End of clause)

52.203-8     CANCELLATION, RESCISSION, AND RECOVERY OF FUNDS FOR ILLEGAL OR IMPROPER
ACTIVITY (JAN 1997)

(a) If the Government receives information that a contractor or a person has engaged in conduct constituting a
violation of subsection (a), (b), (c), or (d) of Section 27 of the Office of Federal Procurement Policy Act (41 U.S.C.
423) (the Act), as amended by section 4304 of the 1996 National Defense Authorization Act for Fiscal Year 1996
(Pub. L. 104-106), the Government may--

(1) Cancel the solicitation, if the contract has not yet been awarded or issued; or

(2) Rescind the contract with respect to which--

(i) The Contractor or someone acting for the Contractor has been convicted for an offense where the conduct
constitutes a violation of subsection 27(a) or (b) of the Act for the purpose of either--

(A) Exchanging the information covered by such subsections for anything of value; or

(B) Obtaining or giving anyone a competitive advantage in the award of a Federal agency procurement contract; or

(ii) The head of the contracting activity has determined, based upon a preponderance of the evidence, that the
Contractor or someone acting for the Contractor has engaged in conduct constituting an offense punishable under
subsections 27(e)(1) of the Act.

(b) If the Government rescinds the contract under paragraph (a) of this clause, the Government is entitled to recover,
in addition to any penalty prescribed by law, the amount expended under the contract.

(c) The rights and remedies of the Government specified herein are not exclusive, and are in addition to any other
rights and remedies provided by law, regulation, or under this contract.

(End of clause)

52.203-10     PRICE OR FEE ADJUSTMENT FOR ILLEGAL OR IMPROPER ACTIVITY (JAN 1997)

(a) The Government, at its election, may reduce the price of a fixed-price type contract and the total cost and fee
under a cost-type contract by the amount of profit or fee determined as set forth in paragraph (b) of this clause if the
head of the contracting activity or designee determines that there was a violation of subsection 27 (a), (b), or (c) of
the Office of Federal Procurement Policy Act, as amended (41 U.S.C. 423), as implemented in section 3.104 of the
Federal Acquisition Regulation.

(b) The price or fee reduction referred to in paragraph (a) of this clause shall be--

(1) For cost-plus-fixed-fee contracts, the amount of the fee specified in the contract at the time of award;
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(2) For cost-plus-incentive-fee contracts, the target fee specified in the contract at the time of award,
notwithstanding any minimum fee or "fee floor" specified in the contract;

(3) For cost-plus-award-fee contracts--

(i) The base fee established in the contract at the time of contract award;

(ii) If no base fee is specified in the contract, 30 percent of the amount of each award fee otherwise payable to the
Contractor for each award fee evaluation period or at each award fee determination point.

(4) For fixed-price-incentive contracts, the Government may--

(i) Reduce the contract target price and contract target profit both by an amount equal to the initial target profit
specified in the contract at the time of contract award; or

(ii) If an immediate adjustment to the contract target price and contract target profit would have a significant adverse
impact on the incentive price revision relationship under the contract, or adversely affect the contract financing
provisions, the Contracting Officer may defer such adjustment until establishment of the total final price of the
contract. The total final price established in accordance with the incentive price revision provisions of the contract
shall be reduced by an amount equal to the initial target profit specified in the contract at the time of contract award
and such reduced price shall be the total final contract price.

(5) For firm-fixed-price contracts, by 10 percent of the initial contract price or a profit amount determined by the
Contracting Officer from records or documents in existence prior to the date of the contract award.

(c) The Government may, at its election, reduce a prime contractor's price or fee in accordance with the procedures
of paragraph (b) of this clause for violations of the Act by its subcontractors by an amount not to exceed the amount
of profit or fee reflected in the subcontract at the time the subcontract was first definitively priced.

(d) In addition to the remedies in paragraphs (a) and (c) of this clause, the Government may terminate this contract
for default. The rights and remedies of the Government specified herein are not exclusive, and are in addition to any
other rights and remedies provided by law or under this contract.

(End of clause)

52.203-12      LIMITATION ON PAYMENTS TO INFLUENCE CERTAIN FEDERAL TRANSACTIONS (JUN
1997)

(a) Definitions.

"Agency," as used in this clause, means executive agency as defined in 2.101.

"Covered Federal action," as used in this clause, means any of the following Federal actions:

(1) The awarding of any Federal contract.

(2) The making of any Federal grant.

(3) The making of any Federal loan.

(4) The entering into of any cooperative agreement.

(5) The extension, continuation, renewal, amendment, or modification of any Federal contract, grant, loan, or
cooperative agreement.
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"Indian tribe" and "tribal organization," as used in this clause, have the meaning provided in section 4 of the Indian
Self-Determination and Education Assistance Act (25 U.S.C. 450B) and include Alaskan Natives.

"Influencing or attempting to influence," as used in this clause, means making, with the intent to influence, any
communication to or appearance before an officer or employee of any agency, a Member of Congress, an officer or
employee of Congress, or an employee of a Member of Congress in connection with any covered Federal action.

"Local government," as used in this clause, means a unit of government in a State and, if chartered, established, or
otherwise recognized by a State for the performance of a governmental duty, including a local public authority, a
special district, an intrastate district, a council of governments, a sponsor group representative organization, and any
other instrumentality of a local government.

"Officer or employee of an agency," as used in this clause, includes the following individuals who are employed by
an agency:

(1) An individual who is appointed to a position in the Government under Title 5, United States Code, including a
position under a temporary appointment.

(2) A member of the uniformed services, as defined in subsection 101(3), Title 37, United States Code.

(3) A special Government employee, as defined in section 202, Title 18, United States Code.

(4) An individual who is a member of a Federal advisory committee, as defined by the Federal Advisory Committee
Act, Title 5, United States Code, appendix 2.

"Person," as used in this clause, means an individual, corporation, company, association, authority, firm, partnership,
society, State, and local government, regardless of whether such entity is operated for profit, or not for profit. This
term excludes an Indian tribe, tribal organization, or any other Indian organization with respect to expenditures
specifically permitted by other Federal law.

"Reasonable compensation," as used in this clause, means, with respect to a regularly employed officer or employee
of any person, compensation that is consistent with the normal compensation for such officer or employee for work
that is not furnished to, not funded by, or not furnished in cooperation with the Federal Government.

"Reasonable payment," as used in this clause, means, with respect to professional and other technical services, a
payment in an amount that is consistent with the amount normally paid for such services in the private sector.

"Recipient," as used in this clause, includes the Contractor and all subcontractors. This term excludes an Indian
tribe, tribal organization, or any other Indian organization with respect to expenditures specifically permitted by
other Federal law.

"Regularly employed," as used in this clause, means, with respect to an officer or employee of a person requesting
or receiving a Federal contract, an officer or employee who is employed by such person for at least 130 working
days within 1 year immediately preceding the date of the submission that initiates agency consideration of such
person for receipt of such contract. An officer or employee who is employed by such person for less than 130
working days within 1 year immediately preceding the date of the submission that initiates agency consideration of
such person shall be considered to be regularly employed as soon as he or she is employed by such person for 130
working days.

"State," as used in this clause, means a State of the United States, the District of Columbia, the Commonwealth of
Puerto Rico, a territory or possession of the United States, an agency or instrumentality of a State, and multi-State,
regional, or interstate entity having governmental duties and powers.

(b) Prohibitions.



DACA67-02-R-0208

Page 37 of 125

(1) Section 1352 of Title 31, United States Code, among other things, prohibits a recipient of a Federal contract,
grant, loan, or cooperative agreement from using appropriated funds to pay any person for influencing or attempting
to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an
employee of a Member of Congress in connection with any of the following covered Federal actions: the awarding
of any Federal contract; the making of any Federal grant; the making of any Federal loan; the entering into of any
cooperative agreement; or the modification of any Federal contract, grant, loan, or cooperative agreement.

(2) The Act also requires Contractors to furnish a disclosure if any funds other than Federal appropriated funds
(including profit or fee received under a covered Federal transaction) have been paid, or will be paid, to any person
for influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an officer
or employee of Congress, or an employee of a Member of Congress in connection with a Federal contract, grant,
loan, or cooperative agreement.

(3) The prohibitions of the Act do not apply under the following conditions:

(i) Agency and legislative liaison by own employees.

(A) The prohibition on the use of appropriated funds, in subparagraph (b)(1) of this clause, does not apply in the
case of a payment of reasonable compensation made to an officer or employee of a person requesting or receiving a
covered Federal action if the payment is for agency and legislative liaison activities not directly related to a covered
Federal action.

(B) For purposes of subdivision (b)(3)(i)(A) of this clause, providing any information specifically requested by an
agency or Congress is permitted at any time.

(C) The following agency and legislative liaison activities are permitted at any time where they are not related to a
specific solicitation for any covered Federal action:

(1) Discussing with an agency the qualities and characteristics (including individual demonstrations) of the person's
products or services, conditions or terms of sale, and service capabilities.

(2) Technical discussions and other activities regarding the application or adaptation of the person's products or
services for an agency's use.

(D) The following agency and legislative liaison activities are permitted where they are prior to formal solicitation
of any covered Federal action--

(1) Providing any information not specifically requested but necessary for an agency to make an informed decision
about initiation of a covered Federal action;

(2) Technical discussions regarding the preparation of an unsolicited proposal prior to its official submission; and

(3) Capability presentations by persons seeking awards from an agency pursuant to the provisions of the Small
Business Act, as amended by Pub. L. 95-507, and subsequent amendments.

(E) Only those services expressly authorized by subdivision (b)(3)(i)(A) of this clause are permitted under this
clause.

(ii) Professional and technical services.

(A) The prohibition on the use of appropriated funds, in subparagraph (b)(1) of this clause, does not apply in the
case of--
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(1) A payment of reasonable compensation made to an officer or employee of a person requesting or receiving a
covered Federal action or an extension, continuation, renewal, amendment, or modification of a covered Federal
action, if payment is for professional or technical services rendered directly in the preparation, submission, or
negotiation of any bid, proposal, or application for that Federal action or for meeting requirements imposed by or
pursuant to law as a condition for receiving that Federal action.

(2) Any reasonable payment to a person, other than an officer or employee of a person requesting or receiving a
covered Federal action or an extension, continuation, renewal, amendment, or modification of a covered Federal
action if the payment is for professional or technical services rendered directly in the preparation, submission, or
negotiation of any bid, proposal, or application for that Federal action or for meeting requirements imposed by or
pursuant to law as a condition for receiving that Federal action. Persons other than officers or employees of a person
requesting or receiving a covered Federal action include consultants and trade associations.

(B) For purposes of subdivision (b)(3)(ii)(A) of this clause, "professional and technical services" shall be limited to
advice and analysis directly applying any professional or technical discipline. For example, drafting of a legal
document accompanying a bid or proposal by a lawyer is allowable. Similarly, technical advice provided by an
engineer on the performance or operational capability of a piece of equipment rendered directly in the negotiation of
a contract is allowable. However, communications with the intent to influence made by a professional (such as a
licensed lawyer) or a technical person (such as a licensed accountant) are not allowable under this section unless
they provide advice and analysis directly applying their professional or technical expertise and unless the advice or
analysis is rendered directly and solely in the preparation, submission or negotiation of a covered Federal action.
Thus, for example, communications with the intent to influence made by a lawyer that do not provide legal advice or
analysis directly and solely related to the legal aspects of his or her client's proposal, but generally advocate one
proposal over another are not allowable under this section because the lawyer is not providing professional legal
services. Similarly, communications with the intent to influence made by an engineer providing an engineering
analysis prior to the preparation or submission of a bid or proposal are not allowable under this section since the
engineer is providing technical services but not directly in the preparation, submission or negotiation of a covered
Federal action.

(C) Requirements imposed by or pursuant to law as a condition for receiving a covered Federal award include those
required by law or regulation and any other requirements in the actual award documents.

(D) Only those services expressly authorized by subdivisions (b)(3)(ii)(A)(1) and (2) of this clause are permitted
under this clause.

(E) The reporting requirements of FAR 3.803(a) shall not apply with respect to payments of reasonable
compensation made to regularly employed officers or employees of a person.

(c) Disclosure.

(1) The Contractor who requests or receives from an agency a Federal contract shall file with that agency a
disclosure form, OMB standard form LLL, Disclosure of Lobbying Activities, if such person has made or has agreed
to make any payment using nonappropriated funds (to include profits from any covered Federal action), which
would be prohibited under subparagraph (b)(1) of this clause, if paid for with appropriated funds.

(2) The Contractor shall file a disclosure form at the end of each calendar quarter in which there occurs any event
that materially affects the accuracy of the information contained in any disclosure form previously filed by such
person under subparagraph (c)(1) of this clause. An event that materially affects the accuracy of the information
reported includes--

(i) A cumulative increase of $25,000 or more in the amount paid or expected to be paid for influencing or attempting
to influence a covered Federal action; or

(ii) A change in the person(s) or individual(s) influencing or attempting to influence a covered Federal action; or
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(iii) A change in the officer(s), employee(s), or Member(s) contacted to influence or attempt to influence a covered
Federal action.

(3) The Contractor shall require the submittal of a certification, and if required, a disclosure form by any person who
requests or receives any subcontract exceeding $100,000 under the Federal contract.

(4) All subcontractor disclosure forms (but not certifications) shall be forwarded from tier to tier until received by
the prime Contractor. The prime Contractor shall submit all disclosures to the Contracting Officer at the end of the
calendar quarter in which the disclosure form is submitted by the subcontractor. Each subcontractor certification
shall be retained in the subcontract file of the awarding Contractor.

(d) Agreement. The Contractor agrees not to make any payment prohibited by this clause.

(e) Penalties.

(1) Any person who makes an expenditure prohibited under paragraph (a) of this clause or who fails to file or amend
the disclosure form to be filed or amended by paragraph (b) of this clause shall be subject to civil penalties as
provided for by 31 U.S.C. 1352. An imposition of a civil penalty does not prevent the Government from seeking any
other remedy that may be applicable.

(2) Contractors may rely without liability on the representation made by their subcontractors in the certification and
disclosure form.

(f) Cost allowability. Nothing in this clause makes allowable or reasonable any costs which would otherwise be
unallowable or unreasonable. Conversely, costs made specifically unallowable by the requirements in this clause
will not be made allowable under any other provision.

(End of clause)

52.204-4       PRINTED OR COPIED DOUBLE-SIDED ON RECYCLED PAPER (AUG 2000)

(a) Definitions. As used in this clause--

“Postconsumer material” means a material or finished product that has served its intended use and has been
discarded for disposal or recovery, having completed its life as a consumer item. Postconsumer material is a part of
the broader category of “recovered material.” For paper and paper products, postconsumer material means
“postconsumer fiber” defined by the U.S. Environmental Protection Agency (EPA) as--

(1) Paper, paperboard, and fibrous materials from retail stores, office buildings, homes, and so forth, after they have
passed through their end-usage as a consumer item, including: used corrugated boxes; old newspapers; old
magazines; mixed waste paper; tabulating cards; and used cordage; or

(2) All paper, paperboard, and fibrous materials that enter and are collected from municipal solid waste; but not

(3) Fiber derived from printers' over-runs, converters' scrap, and over-issue publications.

“Printed or copied double-sided” means printing or reproducing a document so that information is on both sides of a
sheet of paper.

“Recovered material,” for paper and paper products, is defined by EPA in its Comprehensive Procurement Guideline
as “recovered fiber” and means the following materials:

(1) Postconsumer fiber; and

(2) Manufacturing wastes such as--
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(i) Dry paper and paperboard waste generated after completion of the papermaking process (that is, those
manufacturing operations up to and including the cutting and trimming of the paper machine reel into smaller rolls
or rough sheets) including: envelope cuttings, bindery trimmings, and other paper and paperboard waste resulting
from printing, cutting, forming, and other converting operations; bag, box, and carton manufacturing wastes; and
butt rolls, mill wrappers, and rejected unused stock; and

(ii) Repulped finished paper and paperboard from obsolete inventories of paper and paperboard manufacturers,
merchants, wholesalers, dealers, printers, converters, or others.

(b) In accordance with Section 101 of Executive Order 13101 of September 14, 1998, Greening the Government
through Waste Prevention, Recycling, and Federal Acquisition, the Contractor is encouraged to submit paper
documents, such as offers, letters, or reports, that are printed or copied double-sided on recycled paper that meet
minimum content standards specified in Section 505 of Executive Order 13101, when not using electronic
commerce methods to submit information or data to the Government.

(c) If the Contractor cannot purchase high-speed copier paper, offset paper, forms bond, computer printout paper,
carbonless paper, file folders, white wove envelopes, writing and office paper, book paper, cotton fiber paper, and
cover stock meeting the 30 percent postconsumer material standard for use in submitting paper documents to the
Government, it should use paper containing no less than 20 percent postconsumer material. This lesser standard
should be used only when paper meeting the 30 percent postconsumer material standard is not obtainable at a
reasonable price or does not meet reasonable performance standards.

(End of clause)

52.209-6      PROTECTING THE GOVERNMENT'S INTEREST WHEN SUBCONTRACTING WITH
CONTRACTORS DEBARRED, SUSPENDED, OR PROPOSED FOR DEBARMENT (JUL 1995)

(a) The Government suspends or debars Contractors to protect the Government's interests.  The Contractor shall not
enter into any subcontract in excess of the $25,000 with a Contractor that is debarred, suspended, or proposed for
debarment unless there is a  compelling reason to do so.

(b) The Contractor shall require each proposed first-tier subcontractor, whose subcontract will exceed $25,000, to
disclose to the Contractor, in writing, whether as of the time of award of the subcontract, the subcontractor, or its
principles, is or is not debarred, suspended, or proposed for debarment by the Federal Government.

(c) A corporate officer or a designee of the Contractor shall notify the Contracting Officer, in writing, before
entering into a subcontract with a party that is debarred, suspended, or proposed for debarment (see FAR 9.404 for
information on the List of Parties Excluded from Federal Procurement and Nonprocurement Programs).  The notice
must include the following:

(1) The name of the subcontractor.

(2) The Contractor's knowledge of the reasons for the subcontractor being on the List of Parties Excluded from
Federal Procurement and Nonprocurement Programs.

(3) The compelling reason(s) for doing business with the subcontractor notwithstanding its inclusion on the List of
Parties Excluded from Federal Procurement and Nonprocurement Programs.

(4) The systems and procedures the Contractor has established to ensure that it is fully protecting the Government's
interests when dealing with such subcontractor in view of the specific basis for the party's debarment, suspension, or
proposed debarment.

(End of clause)
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52.211-13     TIME EXTENSIONS (SEP 2000)

Time extensions for contract changes will depend upon the extent, if any, by which the changes cause delay in the
completion of the various elements of construction. The change order granting the time extension may provide that
the contract completion date will be extended only for those specific elements related to the changed work and that
the remaining contract completion dates for all other portions of the work will not be altered. The change order also
may provide an equitable readjustment of liquidated damages under the new completion schedule.

(End of clause)

52.212-4007 ENVIRONMENTAL LITIGATION

(a) If the performance of all or any part of the work is suspended, delayed, or interrupted due to an order of a court
of competent jurisdiction as a result of environmental litigation, as defined below, the Contracting Officer, at the
request of the Contractor, shall determine whether the order is due in any part to the acts or omissions of the
Contractor or a Subcontractor at any tier not required by the terms of this contract. If it is determined that the order
is not due in any part to acts or omissions of the Contractor or a Subcontractor at any tier other than as required by
the terms of this contract, such suspension, delay, or interruption shall be considered as if ordered by the Contracting
Officer in the administration of this contract under the terms of the "Suspension of Work" clause of this contract.
The period of such suspension, delay or interruption shall be considered unreasonable, and an adjustment shall be
made for any increase in the cost of performance of this contract (excluding profit) as provided in that clause,
subject to all the provisions thereof.

(b) The term "environmental litigation", as used herein, means a lawsuit alleging that the work will have an adverse
effect on the environment or that the Government has not duly considered, either substantially or procedurally, the
effect of the work on the environment.

52.215-2      AUDIT AND RECORDS--NEGOTIATION (JUN 1999)

(a) As used in this clause, "records" includes books, documents, accounting procedures and practices, and other data,
regardless of type and regardless of whether such items are in written form, in the form of computer data, or in any
other form.

(b) Examination of costs. If this is a cost-reimbursement, incentive, time-and-materials, labor-hour, or price
redeterminable contract, or any combination of these, the Contractor shall maintain and the Contracting Officer, or
an authorized representative of the Contracting Officer, shall have the right to examine and audit all records and
other evidence sufficient to reflect properly all costs claimed to have been incurred or anticipated to be incurred
directly or indirectly in performance of this contract. This right of examination shall include inspection at all
reasonable times of the Contractor's plants, or parts of them, engaged in performing the contract.

(c) Cost or pricing data. If the Contractor has been required to submit cost or pricing data in connection with any
pricing action relating to this contract, the Contracting Officer, or an authorized representative of the Contracting
Officer, in order to evaluate the accuracy, completeness, and currency of the cost or pricing data, shall have the right
to examine and audit all of the Contractor's records, including computations and projections, related to--

(1) The proposal for the contract, subcontract, or modification;

(2) The discussions conducted on the proposal(s), including those related to negotiating;

(3) Pricing of the contract, subcontract, or modification; or
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(4) Performance of the contract, subcontract or modification.

(d) Comptroller General--(1) The Comptroller General of the United States, or an authorized representative, shall
have access to and the right to examine any of the Contractor's directly pertinent records involving transactions
related to this contract or a subcontract hereunder.

(2) This paragraph may not be construed to require the Contractor or subcontractor to create or maintain any record
that the Contractor or subcontractor does not maintain in the ordinary course of business or pursuant to a provision
of law.

(e) Reports. If the Contractor is required to furnish cost, funding, or performance reports, the Contracting Officer or
an authorized representative of the Contracting Officer shall have the right to examine and audit the supporting
records and materials, for the purpose of evaluating (1) the effectiveness of the Contractor's policies and procedures
to produce data compatible with the objectives of these reports and (2) the data reported.

(f) Availability. The Contractor shall make available at its office at all reasonable times the records, materials, and
other evidence described in paragraphs (a), (b), (c), (d), and (e) of this clause, for examination, audit, or
reproduction, until 3 years after final payment under this contract or for any shorter period specified in Subpart 4.7,
Contractor Records Retention, of the Federal Acquisition Regulation (FAR), or for any longer period required by
statute or by other clauses of this contract. In addition--

(1) If this contract is completely or partially terminated, the Contractor shall make available the records relating to
the work terminated until 3 years after any resulting final termination settlement; and

(2) The Contractor shall make available records relating to appeals under the Disputes clause or to litigation or the
settlement of claims arising under or relating to this contract until such appeals, litigation, or claims are finally
resolved.

(g) The Contractor shall insert a clause containing all the terms of this clause, including this paragraph (g), in all
subcontracts under this contract that exceed the simplified acquisition threshold, and--

(1) That are cost-reimbursement, incentive, time-and-materials, labor-hour, or price-redeterminable type or any
combination of these;

(2) For which cost or pricing data are required; or

(3) That require the subcontractor to furnish reports as discussed in paragraph (e) of this clause.

The clause may be altered only as necessary to identify properly the contracting parties and the Contracting Officer
under the Government prime contract.

(End of clause)

52.215-8      ORDER OF PRECEDENCE--UNIFORM CONTRACT FORMAT (OCT 1997)

Any inconsistency in this solicitation or contract shall be resolved by giving precedence in the following order:

(a) The Schedule (excluding the specifications).

(b) Representations and other instructions.

(c) Contract clauses.

(d) Other documents, exhibits, and attachments.
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(e) The specifications.

52.215-11      PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA--MODIFICATIONS (OCT
1997)

(a) This clause shall become operative only for any modification to this contract involving a pricing adjustment
expected to exceed the threshold for submission of cost or pricing data at FAR 15.403-4, except that this clause does
not apply to any modification if an exception under FAR 15.403-1 applies.

(b) If any price, including profit or fee, negotiated in connection with any modification under this clause, or any cost
reimbursable under this contract, was increased by any significant amount because (1) the Contractor or a
subcontractor furnished cost or pricing data that were not complete, accurate, and current as certified in its
Certificate of Current Cost or Pricing Data, (2) a subcontractor or prospective subcontractor furnished the Contractor
cost or pricing data that were not complete, accurate, and current as certified in the Contractor's Certificate of
Current Cost or Pricing Data, or (3) any of these parties furnished data of any description that were not accurate, the
price or cost shall be reduced accordingly and the contract shall be modified to reflect the reduction. This right to a
price reduction is limited to that resulting from defects in data relating to modifications for which this clause
becomes operative under paragraph (a) of this clause.

(c) Any reduction in the contract price under paragraph (b) of this clause due to defective data from a prospective
subcontractor that was not subsequently awarded the subcontract shall be limited to the amount, plus applicable
overhead and profit markup, by which--

(1) The actual subcontract; or

(2) The actual cost to the Contractor, if there was no subcontract, was less than the prospective subcontract cost
estimate submitted by the Contractor; provided, that the actual subcontract price was not itself affected by defective
cost or pricing data.

(d)(1) If the Contracting Officer determines under paragraph (b) of this clause that a price or cost reduction should
be made, the Contractor agrees not to raise the following matters as a defense:

(i) The Contractor or subcontractor was a sole source supplier or otherwise was in a superior bargaining position and
thus the price of the contract would not have been modified even if accurate, complete, and current cost or pricing
data had been submitted.

(ii) The Contracting Officer should have known that the cost or pricing data in issue were defective even though the
Contractor or subcontractor took no affirmative action to bring the character of the data to the attention of the
Contracting Officer.

(iii) The contract was based on an agreement about the total cost of the contract and there was no agreement about
the cost of each item procured under the contract.

(iv) The Contractor or subcontractor did not submit a Certificate of Current Cost or Pricing Data.

(2)(i) Except as prohibited by subdivision (d)(2)(ii) of this clause, an offset in an amount determined appropriate by
the Contracting Officer based upon the facts shall be allowed against the amount of a contract price reduction if--

(A) The Contractor certifies to the Contracting Officer that, to the best of the Contractor's knowledge and belief, the
Contractor is entitled to the offset in the amount requested; and

(B) The Contractor proves that the cost or pricing data were available before the “as of” date specified on its
Certificate of Current Cost or Pricing Data, and that the data were not submitted before such date.
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(ii) An offset shall not be allowed if--

(A) The understated data were known by the Contractor to be understated before the “as of” date specified on its
Certificate of Current Cost or Pricing Data; or

(B) The Government proves that the facts demonstrate that the contract price would not have increased in the
amount to be offset even if the available data had been submitted before the “as of” date specified on its Certificate
of Current Cost or Pricing Data.

(e) If any reduction in the contract price under this clause reduces the price of items for which payment was made
prior to the date of the modification reflecting the price reduction, the Contractor shall be liable to and shall pay the
United States at the time such overpayment is repaid--

(1) Simple interest on the amount of such overpayment to be computed from the date(s) of overpayment to the
Contractor to the date the Government is repaid by the Contractor at the applicable underpayment rate effective for
each quarter prescribed by the Secretary of the Treasury under 26 U.S.C. 6621(a)(2); and

A penalty equal to the amount of the overpayment, if the Contractor or subcontractor knowingly submitted cost or
pricing data that were incomplete, inaccurate, or noncurrent.

52.215-13     SUBCONTRACTOR COST OR PRICING DATA--MODIFICATIONS (OCT 1997)

(a) The requirements of paragraphs (b) and (c) of this clause shall--

(1) Become operative only for any modification to this contract involving a pricing adjustment expected to exceed
the threshold for submission of cost or pricing data at FAR 15.403-4; and

(2) Be limited to such modifications.

(b) Before awarding any subcontract expected to exceed the threshold for submission of cost or pricing data at FAR
15.403-4, on the date of agreement on price or the date of award, whichever is later; or before pricing any
subcontract modification involving a pricing adjustment expected to exceed the threshold for submission of cost or
pricing data at FAR 15.403-4, the Contractor shall require the subcontractor to submit cost or pricing data (actually
or by specific identification in writing), unless an exception under FAR 15.403-1 applies.

(c) The Contractor shall require the subcontractor to certify in substantially the form prescribed in FAR 15.406-2
that, to the best of its knowledge and belief, the data submitted under paragraph (b) of this clause were accurate,
complete, and current as of the date of agreement on the negotiated price of the subcontract or subcontract
modification.

The Contractor shall insert the substance of this clause, including this paragraph (d), in each subcontract that
exceeds the threshold for submission of cost or pricing data at FAR 15.403-4 on the date of agreement on price or
the date of award, whichever is later.

52.219-8      UTILIZATION OF SMALL BUSINESS CONCERNS (OCT 2000)

(a) It is the policy of the United States that small business concerns, veteran-owned small business concerns,
service-disabled veteran-owned small business concerns, HUBZone small business concerns, small disadvantaged
business concerns, and women-owned small business concerns shall have the maximum practicable opportunity to
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participate in performing contracts let by any Federal agency, including contracts and subcontracts for subsystems,
assemblies, components, and related services for major systems. It is further the policy of the United States that its
prime contractors establish procedures to ensure the timely payment of amounts due pursuant to the terms of their
subcontracts with small business concerns, veteran-owned small business concerns, service-disabled veteran-owned
small business concerns, HUBZone small business concerns, small disadvantaged business concerns, and women-
owned small business concerns.

(b) The Contractor hereby agrees to carry out this policy in the awarding of subcontracts to the fullest extent
consistent with efficient contract performance. The Contractor further agrees to cooperate in any studies or surveys
as may be conducted by the United States Small Business Administration or the awarding agency of the United
States as may be necessary to determine the extent of the Contractor's compliance with this clause.

Definitions. As used in this contract--

HUBZone small business concern means a small business concern that appears on the List of Qualified HUBZone
Small Business Concerns maintained by the Small Business Administration.

Service-disabled veteran-owned small business concern--

(1) Means a small business concern--

(i) Not less than 51 percent of which is owned by one or more service-disabled veterans or, in the case of any
publicly owned business, not less than 51 percent of the stock of which is owned by one or more service-disabled
veterans; and

(ii) The management and daily business operations of which are controlled by one or more service-disabled veterans
or, in the case of a veteran with permanent and severe disability, the spouse or permanent caregiver of such veteran.

(2) Service-disabled veteran means a veteran, as defined in 38 U.S.C. 101(2), with a disability that is service-
connected, as defined in 38 U.S.C. 101(16).

Small business concern means a small business as defined pursuant to Section 3 of the Small Business Act and
relevant regulations promulgated pursuant thereto.

Small disadvantaged business concern means a small business concern that represents, as part of its offer that--

(1) It has received certification as a small disadvantaged business concern consistent with 13 CFR part 124, subpart
B;

(2) No material change in disadvantaged ownership and control has occurred since its certification;

(3) Where the concern is owned by one or more individuals, the net worth of each individual upon whom the
certification is based does not exceed $750,000 after taking into account the applicable exclusions set forth at 13
CFR 124.104(c)(2); and

(4) It is identified, on the date of its representation, as a certified small disadvantaged business in the database
maintained by the Small Business Administration (PRO-Net).

Veteran-owned small business concern means a small business concern--

(1) Not less than 51 percent of which is owned by one or more veterans (as defined at 38 U.S.C. 101(2)) or, in the
case of any publicly owned business, not less than 51 percent of the stock of which is owned by one or more
veterans; and

(2) The management and daily business operations of which are controlled by one or more veterans.
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Women-owned small business concern means a small business concern--

(1) That is at least 51 percent owned by one or more women, or, in the case of any publicly owned business, at least
51 percent of the stock of which is owned by one or more women; and

(2) Whose management and daily business operations are controlled by one or more women.

(d) Contractors acting in good faith may rely on written representations by their subcontractors regarding their status
as a small business concern, a veteran-owned small business concern, a service-disabled veteran-owned small
business concern, a HUBZone small business concern, a small disadvantaged business concern, or a women-owned
small business concern.

(End of clause)

52.219-9      SMALL BUSINESS SUBCONTRACTING PLAN (OCT 2001)

(a) This clause does not apply to small business concerns.

(b) Definitions. As used in this clause--

Commercial item means a product or service that satisfies the definition of commercial item in section 2.101 of the
Federal Acquisition Regulation.

Commercial plan means a subcontracting plan (including goals) that covers the offeror's fiscal year and that applies
to the entire production of commercial items sold by either the entire company or a portion thereof (e.g., division,
plant, or product line).

Individual contract plan means a subcontracting plan that covers the entire contract period (including option
periods), applies to a specific contract, and has goals that are based on the offeror's planned subcontracting in
support of the specific contract, except that indirect costs incurred for common or joint purposes may be allocated on
a prorated basis to the contract.

Master plan means a subcontracting plan that contains all the required elements of an individual contract plan,
except goals, and may be incorporated into individual contract plans, provided the master plan has been approved.

Subcontract means any agreement (other than one involving an employer-employee relationship) entered into by a
Federal Government prime Contractor or subcontractor calling for supplies or services required for performance of
the contract or subcontract.

(c) The offeror, upon request by the Contracting Officer, shall submit and negotiate a subcontracting plan, where
applicable, that separately addresses subcontracting with small business, veteran-owned small business, service-
disabled veteran-owned small business, HUBZone small business concerns, small disadvantaged business, and
women-owned small business concerns. If the offeror is submitting an individual contract plan, the plan must
separately address subcontracting with small business, veteran-owned small business, HUBZone small business,
small disadvantaged business, and women-owned small business concerns, with a separate part for the basic contract
and separate parts for each option (if any).  The plan shall be included in and made a part of the resultant contract.
The subcontracting plan shall be negotiated within the time specified by the Contracting Officer. Failure to submit
and negotiate the subcontracting plan shall make the offeror ineligible for award of a contract.

(d) The offeror's subcontracting plan shall include the following:

(1) Goals, expressed in terms of percentages of total planned subcontracting dollars, for the use of small business,
veteran-owned small business, service-disabled veteran-owned small business, HUBZone small business, small
disadvantaged business, and women-owned small business concerns as subcontractors. Service-disabled veteran-
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owned small business concerns meet the definition of veteran-owned small business concerns, and offerors may
include them within the subcontracting plan goal for veteran-owned small business concerns. A separate goal for
service-disabled veteran-owned small business concerns is not required. The offeror shall include all subcontracts
that contribute to contract performance, and may include a proportionate share of products and services that are
normally allocated as indirect costs.

(2) A statement of--

(i) Total dollars planned to be subcontracted for an individual contract plan; or the offeror's total projected sales,
expressed in dollars, and the total value of projected subcontracts to support the sales for a commercial plan;

(ii) Total dollars planned to be subcontracted to small business concerns;

(iii) Total dollars planned to be subcontracted to veteran-owned small business concerns;

(iv) Total dollars planned to be subcontracted to HUBZone small business concerns;

(v) Total dollars planned to be subcontracted to small disadvantaged business concerns; and

(vi) Total dollars planned to be subcontracted to women-owned small business concerns.

(3) A description of the principal types of supplies and services to be subcontracted, and an identification of the
types planned for subcontracting to--

(i) Small business concerns;

(ii) Veteran-owned small business concerns;

(iii) HUBZone small business concerns;

(iv) Small disadvantaged business concerns; and

(v) Women-owned small business concerns.

(4) A description of the method used to develop the subcontracting goals in paragraph (d)(1) of this clause.

(5) A description of the method used to identify potential sources for solicitation purposes (e.g., existing company
source lists, the Procurement Marketing and Access Network (PRO-Net) of the Small Business Administration
(SBA), veterans service organizations, the National Minority Purchasing Council Vendor Information Service, the
Research and Information Division of the Minority Business Development Agency in the Department of Commerce,
or small, HUBZone, small disadvantaged, and women-owned small business trade associations). A firm may rely on
the information contained in PRO-Net as an accurate representation of a concern's size and ownership characteristics
for the purposes of maintaining a small, veteran-owned small, HUBZone small, small disadvantaged, and women-
owned small business source list. Use of PRO-Net as its source list does not relieve a firm of its responsibilities
(e.g., outreach, assistance, counseling, or publicizing subcontracting opportunities) in this clause.

(6) A statement as to whether or not the offeror in included indirect costs in establishing subcontracting goals, and a
description of the method used to determine the proportionate share of indirect costs to be incurred with—

(i) Small business concerns;

(ii) Veteran-owned small business concerns;

(iii) HUBZone small business concerns;
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(iv) Small disadvantaged business concerns; and

(v) Women-owned small business concerns.

 (7) The name of the individual employed by the offeror who will administer the offeror's subcontracting program,
and a description of the duties of the individual.

(8) A description of the efforts the offeror will make to assure that small business, veteran-owned small business,
service-disabled veteran-owned small business, HUBZone small business, small disadvantaged business and
women-owned small business concerns have an equitable opportunity to compete for subcontracts.

(9) Assurances that the offeror will include the clause of this contract entitled ``Utilization of Small Business
Concerns'' in all subcontracts that offer further subcontracting opportunities, and that the offeror will require all
subcontractors (except small business concerns) that receive subcontracts in excess of $500,000 ($1,000,000 for
construction of any public facility) to adopt a subcontracting plan that complies with the requirements of this clause.

(10) Assurances that the offeror will--

(i) Cooperate in any studies or surveys as may be required;

(ii) Submit periodic reports so that the Government can determine the extent of compliance by the offeror with the
subcontracting plan;

(iii) Submit Standard Form (SF) 294, Subcontracting Report for Individual Contracts, and/or SF 295, Summary
Subcontract Report, in accordance with paragraph (j) of this clause. The reports shall provide information on
subcontract awards to small business concerns, veteran-owned small business concerns, service-disabled veteran-
owned small business concerns, small disadvantaged business concerns, women-owned small business concerns,
and Historically Black Colleges and Universities and Minority Institutions. Reporting shall be in accordance with
the instructions on the forms or as provided in agency regulations.

(iv) Ensure that its subcontractors agree to submit SF 294 and SF 295.

(11) A description of the types of records that will be maintained concerning procedures that have been adopted to
comply with the requirements and goals in the plan, including establishing source lists; and a description of the
offeror's efforts to locate small business, veteran-owned small business, service-disabled veteran-owned small
business, HUBZone small business, small disadvantaged business, and women-owned small business concerns and
award subcontracts to them. The records shall include at least the following (on a plant-wide or company-wide basis,
unless otherwise indicated)

(i) Source lists (e.g., PRO-Net), guides, and other data that identify small business, veteran-owner small business,
service-disabled veteran-owned small business, HUBZone small business, small disadvantaged business, and
women-owned small business concerns.

(ii) Organizations contacted in an attempt to locate sources that are small business, veteran-owned small business,
service-disabled veteran-owned small business, HUBZone small business, small disadvantaged business, or women-
owned small business concerns.

(iii) Records on each subcontract solicitation resulting in an award of more than $100,000, indicating--

(A) Whether small business concerns were solicited and, if not, why not;

(B) Whether veteran-owned small business concerns were solicited and, if not, why not;

(C) Whether HUBZone small business concerns were solicited and, if not, why not;
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(D) Whether small disadvantaged business concerns were solicited and, if not, why not;

(E) Whether women-owned small business concerns were solicited and, if not, why not; and

(F) If applicable, the reason award was not made to a small business concern.

(iv) Records of any outreach efforts to contact--

(A) Trade associations;

(B) Business development organizations;

(C) Conferences and trade fairs to locate small, HUBZone small, small disadvantaged, and women-owned small
business sources; and

(D) Veterans service organizations.

(v) Records of internal guidance and encouragement provided to buyers through--

(A) Workshops, seminars, training, etc.; and

(B) Monitoring performance to evaluate compliance with the program's requirements.

(vi) On a contract-by-contract basis, records to support award data submitted by the offeror to the Government,
including the name, address, and business size of each subcontractor. Contractors having commercial plans need not
comply with this requirement.

(e) In order to effectively implement this plan to the extent consistent with efficient contract performance, the
Contractor shall perform the following functions:

(1) Assist small business, veteran-owner small business, service-disabled veteran-owned small business, HUBZone
small business, small disadvantaged business, and women-owned small business concerns by arranging solicitations,
time for the preparation of bids, quantities, specifications, and delivery schedules so as to facilitate the participation
by such concerns. Where the Contractor's lists of potential small business, veteran-owner small business, service-
disabled veteran-owned small business, HUBZone small business, small disadvantaged business, and women-owned
small business subcontractors are excessively long, reasonable effort shall be made to give all such small business
concerns an opportunity to compete over a period of time.

(2) Provide adequate and timely consideration of the potentialities of small business, veteran-owner small business,
service-disabled veteran-owned small business, HUBZone small business, small disadvantaged business, and
women-owned small business concerns in all ``make-or-buy'' decisions.

(3) Counsel and discuss subcontracting opportunities with representatives of small business, veteran-owner small
business, service-disabled veteran-owned small business, HUBZone small business, small disadvantaged business,
and women-owned small business firms.

(4) Provide notice to subcontractors concerning penalties and remedies for misrepresentations of business status as
small, veteran-owner small business, HUBZone small, small disadvantaged, or women-owned small business for the
purpose of obtaining a subcontract that is to be included as part or all of a goal contained in the Contractor's
subcontracting plan.

(f) A master plan on a plant or division-wide basis that contains all the elements required by paragraph (d) of this
clause, except goals, may be incorporated by reference as a part of the subcontracting plan required of the offeror by
this clause; provided--
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(1) the master plan has been approved, (2) the offeror ensures that the master plan is updated as necessary and
provides copies of the approved master plan, including evidence of its approval, to the Contracting Officer, and (3)
goals and any deviations from the master plan deemed necessary by the Contracting Officer to satisfy the
requirements of this contract are set forth in the individual subcontracting plan.

(g) A commercial plan is the preferred type of subcontracting plan for contractors furnishing commercial items. The
commercial plan shall relate to the offeror's planned subcontracting generally, for both commercial and Government
business, rather than solely to the Government contract. Commercial plans are also preferred for subcontractors that
provide commercial items under a prime contract, whether or not the prime contractor is supplying a commercial
item.

(h) Prior compliance of the offeror with other such subcontracting plans under previous contracts will be considered
by the Contracting Officer in determining the responsibility of the offeror for award of the contract.

(i) The failure of the Contractor or subcontractor to comply in good faith with (1) the clause of this contract entitled
"Utilization Of Small Business Concerns," or (2) an approved plan required by this clause, shall be a material breach
of the contract.

(j) The Contractor shall submit the following reports:

(1) Standard Form 294, Subcontracting Report for Individual Contracts. This report shall be submitted to the
Contracting Officer semiannually and at contract completion. The report covers subcontract award data related to
this contract. This report is not required for commercial plans.

(2) Standard Form 295, Summary Subcontract Report. This report encompasses all of the contracts with the
awarding agency. It must be submitted semi-annually for contracts with the Department of Defense and annually for
contracts with civilian agencies. If the reporting activity is covered by a commercial plan, the reporting activity must
report annually all subcontract awards under that plan. All reports submitted at the close of each fiscal year (both
individual and commercial plans) shall include a breakout, in the Contractor's format, of subcontract awards, in
whole dollars, to small disadvantaged business concerns by North American Industry Classification System
(NAICS) Industry Subsector. For a commercial plan, the Contractor may obtain from each of its subcontractors a
predominant NAICS Industry Subsector and report all awards to that subcontractor under its predominant NAICS
Industry Subsector.

(End of clause)

52.219-16      LIQUIDATED DAMAGES-SUBCONTRACTING PLAN (JAN 1999)

(a) Failure to make a good faith effort to comply with the subcontracting plan, as used in this clause, means a willful
or intentional failure to perform in accordance with the requirements of the subcontracting plan approved under the
clause in this contract entitled "Small Business Subcontracting Plan," or willful or intentional action to frustrate the
plan.

(b) Performance shall be measured by applying the percentage goals to the total actual subcontracting dollars or, if a
commercial plan is involved, to the pro rata share of actual subcontracting dollars attributable to Government
contracts covered by the commercial plan. If, at contract completion or, in the case of a commercial plan, at the
close of the fiscal year for which the plan is applicable, the Contractor has failed to meet its subcontracting goals and
the Contracting Officer decides in accordance with paragraph (c) of this clause that the Contractor failed to make a
good faith effort to comply with its subcontracting plan, established in accordance with the clause in this contract
entitled “Small Business Subcontracting Plan,” the Contractor shall pay the Government liquidated damages in an
amount stated. The amount of probable damages attributable to the Contractor's failure to comply shall be an amount
equal to the actual dollar amount by which the Contractor failed to achieve each subcontract goal.

(c) Before the Contracting Officer makes a final decision that the Contractor has failed to make such good faith
effort, the Contracting Officer shall give the Contractor written notice specifying the failure and permitting the



DACA67-02-R-0208

Page 51 of 125

Contractor to demonstrate what good faith efforts have been made and to discuss the matter.   Failure to respond to
the notice may be taken as an admission that no valid explanation exists.  If, after consideration of all the pertinent
data, the Contracting Officer finds that the Contractor failed to make a good faith effort to comply with the
subcontracting plan, the Contracting Officer shall issue a final decision to that effect and require that the Contractor
pay the Government liquidated damages as provided in paragraph (b) of this clause.

(d) With respect to commercial plans, the Contracting Officer who approved the plan will perform the functions of
the Contracting Officer under this clause on behalf of all agencies with contracts covered by the commercial plan.

(e) The Contractor shall have the right of appeal, under the clause in this contract entitled Disputes, from any final
decision of the Contracting Officer.

(f) Liquidated damages shall be in addition to any other remedies that the Government may have.

(End of clause)

52.219-25     SMALL DISADVANTAGED BUSINESS PARTICIPATION PROGRAM—DISADVANTAGED
STATUS AND REPORTING (OCT 1999)

(a) Disadvantaged status for joint venture partners, team members, and subcontractors. This clause addresses
disadvantaged status for joint venture partners, teaming arrangement members, and subcontractors and is applicable
if this contract contains small disadvantaged business (SDB) participation targets. The Contractor shall obtain
representations of small disadvantaged status from joint venture partners, teaming arrangement members, and
subcontractors through use of a provision substantially the same as paragraph (b)(1)(i) of the provision at FAR
52.219-22, Small Disadvantaged Business Status. The Contractor shall confirm that a joint venture partner, team
member, or subcontractor representing itself as a small disadvantaged business concern, is identified as a certified
small disadvantaged business in the database maintained by the Small Business Administration (PRO-Net) or by
contacting the SBA's Office of Small Disadvantaged Business Certification and Eligibility.

(b) Reporting requirement. If this contract contains SDB participation targets, the Contractor shall report on the
participation of SDB concerns at contract completion, or as otherwise provided in this contract. Reporting may be on
Optional Form 312, Small Disadvantaged Business Participation Report, or in the Contractor's own format providing
the same information. This report is required for each contract containing SDB participation targets. If this contract
contains an individual Small, Small Disadvantaged and Women-Owned Small Business Subcontracting Plan, reports
may be submitted with the final Subcontracting Report for Individual Contracts (Standard Form 294) at the
completion of the contract.

(End of clause)

52.222-1     NOTICE TO THE GOVERNMENT OF LABOR DISPUTES (FEB 1997)

If the Contractor has knowledge that any actual or potential labor dispute is delaying or threatens to delay the timely
performance of this contract, the Contractor shall immediately give notice, including all relevant information, to the
Contracting Officer.

52.222-3     CONVICT LABOR (AUG 1996)

The Contractor agrees not to employ in the performance of this contract any person undergoing a sentence of
imprisonment which has been imposed by any court of a State, the District of Columbia, the Commonwealth of
Puerto Rico, the Virgin Islands, Guam, American Samoa, the Commonwealth of the Northern Mariana Islands, or
the Trust Territory of the Pacific Islands.  This limitation, however, shall not prohibit the employment by the
Contractor in the performance of this contract of persons on parole or probation to work at paid employment during
the term of their sentence or persons who have been pardoned or who have served their terms.  Nor shall it prohibit
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the employment by the Contractor in the performance of this contract of persons confined for violation of the laws
of any of the States, the District of Columbia, the Commonwealth of Puerto Rico, the Virgin Islands, Guam,
American Samoa, the Commonwealth of the Northern Mariana Islands, or the Trust Territory of the Pacific Islands
who are authorized to work at paid employment in the community under the laws of such jurisdiction, if--

(a)(1) The worker is paid or is in an approved work training program on a voluntary basis;

(2) Representatives of local union central bodies or similar labor union organizations have been consulted;

(3) Such paid employment will not result in the displacement of employed workers, or be applied in skills, crafts, or
trades in which there is a surplus of available gainful labor in the locality, or impair existing contracts for services;
and

(4) The rates of pay and other conditions of employment will not be less than those paid or provided for work of a
similar nature in the locality in which the work is being performed; and

(b) The Attorney General of the United States has certified that the work-release laws or regulations of the
jurisdiction involved are in conformity with the requirements of Executive Order 11755, as amended by Executive
Orders 12608 and 12943.

(End of clause)

52.222-4      CONTRACT WORK HOURS AND SAFETY STANDARDS ACT - OVERTIME COMPENSATION.
(SEP 2000)

(a) Overtime requirements. No Contractor or subcontractor employing laborers or mechanics (see Federal
Acquisition Regulation 22.300) shall require or permit them to work over 40 hours in any workweek unless they are
paid at least 1 and 1/2 times the basic rate of pay for each hour worked over 40 hours.

(b) Violation; liability for unpaid wages; liquidated damages. The responsible Contractor and subcontractor are
liable for unpaid wages if they violate the terms in paragraph (a) of this clause. In addition, the Contractor and
subcontractor are liable for liquidated damages payable to the Government. The Contracting Officer will assess
liquidated damages at the rate of $10 per affected employee for each calendar day on which the employer required
or permitted the employee to work in excess of the standard workweek of 40 hours without paying overtime wages
required by the Contract Work Hours and Safety Standards Act.

(c) Withholding for unpaid wages and liquidated damages. The Contracting Officer will withhold from payments
due under the contract sufficient funds required to satisfy any Contractor or subcontractor liabilities for unpaid
wages and liquidated damages. If amounts withheld under the contract are insufficient to satisfy Contractor or
subcontractor liabilities, the Contracting Officer will withhold payments from other Federal or Federally assisted
contracts held by the same Contractor that are subject to the Contract Work Hours and Safety Standards Act.

(d) Payrolls and basic records.

(1) The Contractor and its subcontractors shall maintain payrolls and basic payroll records for all laborers and
mechanics working on the contract during the contract and shall make them available to the Government until 3
years after contract completion. The records shall contain the name and address of each employee, social security
number, labor classifications, hourly rates of wages paid, daily and weekly number of hours worked, deductions
made, and actual wages paid. The records need not duplicate those required for construction work by Department of
Labor regulations at 29 CFR 5.5(a)(3) implementing the Davis-Bacon Act.

(2) The Contractor and its subcontractors shall allow authorized representatives of the Contracting Officer or the
Department of Labor to inspect, copy, or transcribe records maintained under paragraph (d)(1) of this clause. The
Contractor or subcontractor also shall allow authorized representatives of the Contracting Officer or Department of
Labor to interview employees in the workplace during working hours.
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(e) Subcontracts. The Contractor shall insert the provisions set forth in paragraphs (a) through (d) of this clause in
subcontracts exceeding $100,000 and require subcontractors to include these provisions in any lower tier
subcontracts. The Contractor shall be responsible for compliance by any subcontractor or lower-tier subcontractor
with the provisions set forth in paragraphs (a) through (d) of this clause.

(End of clause)

52.222-6      DAVIS-BACON ACT  (FEB 1995)

(a) All laborers and mechanics employed or working upon the site of the work will be paid unconditionally and not
less often than once a week, and without subsequent deduction or rebate on any account (except such payroll
deductions as are permitted by regulations issued by the Secretary of Labor under the Copeland Act (29 CFR Part
3), the full amount of wages and bona fide fringe benefits (or cash equivalents thereof) due at time of payment
computed at rates not less than those contained in the wage determination of the Secretary of Labor which is
attached hereto and made a part hereof, regardless of any contractual relationship which may be alleged to exist
between the Contractor and such laborers and mechanics.  Contributions made or costs reasonably anticipated for
bona fide fringe benefits under section 1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are
considered wages paid to such laborers or mechanics, subject to the provisions of paragraph (d) of this clause; also,
regular contributions made or costs incurred for more than a weekly period (but not less often than quarterly) under
plans, funds, or programs which cover the particular weekly period, are deemed to be constructively made or
incurred during such period. Such laborers and mechanics shall be paid not less than the appropriate wage rate and
fringe benefits in the wage determination for the classification of work actually performed, without regard to skill,
except as provided in the clause entitled Apprentices and Trainees.  Laborers or mechanics performing work in more
than one classification may be compensated at the rate specified for each classification for the time actually worked
therein; provided, That the employer's payroll records accurately set forth the time spent in each classification in
which work is performed.  The wage determination (including any additional classifications and wage rates
conformed under paragraph (b) of this clause) and the Davis-Bacon poster (WH-1321) shall be posted at all times by
the Contractor and its subcontractors at the site of the work in a prominent and accessible place where it can be
easily seen by the workers.

(b)(1) The Contracting Officer shall require that any class of laborers or mechanics which is not listed in the wage
determination and which is to be employed under the contract shall be classified in conformance with the wage
determination.  The Contracting Officer shall approve an additional classification and wage rate and fringe benefits
therefor only when all the following criteria have been met:

(i) The work to be performed by the classification requested is not performed by a classification in the wage
determination.

(ii) The classification is utilized in the area by the construction industry.

(iii) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable relationship to the wage
rates contained in the wage determination.

(2) If the Contractor and the laborers and mechanics to be employed in the classification (if known), or their
representatives, and the Contracting Officer agree on the classification and wage rate (including the amount
designated for fringe benefits, where appropriate), a report of the action taken shall be sent by the Contracting
Officer to the Administrator of the Wage and Hour Division, Employment Standards Administration, U.S.
Department of Labor, Washington, DC 20210.  The Administrator or an authorized representative will approve,
modify, or disapprove every additional classification action within 30 days of receipt and so advise the Contracting
Officer or will notify the Contracting Officer within the 30-day period that additional time is necessary.

(3) In the event the Contractor, the laborers or mechanics to be employed in the classification, or their
representatives, and the Contracting Officer do not agree on the proposed classification and wage rate (including the
amount designated for fringe benefits, where appropriate), the Contracting Officer shall refer the questions,
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including the views of all interested parties and the recommendation of the Contracting Officer, to the Administrator
of the Wage and Hour Division for determination.  The Administrator, or an authorized representative, will issue a
determination within 30 days of receipt and so advise the Contracting Officer or will notify the Contracting Officer
within the 30-day period that additional time is necessary.

(4) The wage rate (including fringe benefits, where appropriate) determined pursuant to subparagraphs (b)(2) and
(b)(3) of this clause shall be paid to all workers performing work in the classification under this contract from the
first day on which work is performed in the classification.

(c) Whenever the minimum wage rate prescribed in the contract for a class of laborers or mechanics includes a
fringe benefit which is not expressed as an hourly rate, the Contractor shall either pay the benefit as stated in the
wage determination or shall pay another bona fide fringe benefit or an hourly cash equivalent thereof.

(d)  If the Contractor does not make payments to a trustee or other third person, the Contractor may consider as part
of the wages of any laborer or mechanic the amount of any costs reasonably anticipated in providing bona fide
fringe benefits under a plan or program; provided, That the Secretary of Labor has found, upon the written request of
the Contractor, that the applicable standards of the Davis-Bacon Act have been met.  The Secretary of Labor may
require the Contractor to set aside in a separate account assets for the meeting of obligations under the plan or
program.

52.222-7    WITHHOLDING OF FUNDS  (FEB 1988)

The Contracting Officer shall, upon his or her own action or upon written request of an authorized representative of
the Department of Labor, withhold or cause to be withheld from the Contractor under this contract or any other
Federal contract with the same Prime Contractor, or any other Federally assisted contract subject to Davis-Bacon
prevailing wage requirements, which is held by the same Prime Contractor, so much of the accrued payments or
advances as may be considered necessary to pay laborers and mechanics, including apprentices, trainees, and
helpers, employed by the Contractor or any subcontractor the full amount of wages required by the contract.  In the
event of failure to pay any laborer or mechanic, including any apprentice, trainee, or helper, employed or working
on the site of the work, all or part of the wages required by the contract, the Contracting Officer may, after written
notice to the Contractor, take such action as may be necessary to cause the suspension of any further payment,
advance, or guarantee of funds until such violations have ceased.

52.222-8      PAYROLLS AND BASIC RECORDS  (FEB 1988)

(a)  Payrolls and basic records relating thereto shall be maintained by the Contractor during the course of the work
and preserved for a period of 3 years thereafter for all laborers and mechanics working at the site of the work.  Such
records shall contain the name, address, and social security number of each such worker, his or her correct
classification, hourly rates of wages paid (including rates of contributions or costs anticipated for bona fide fringe
benefits or cash equivalents thereof of the types described in section 1(b)(2)(B) of the Davis-Bacon Act), daily and
weekly number of hours worked, deductions made, and actual wages paid.  Whenever the Secretary of Labor has
found, under paragraph (d) of the clause entitled Davis-Bacon Act, that the wages of any laborer or mechanic
include the amount of any costs reasonably anticipated in providing benefits under a plan or program described in
section 1(b)(2)(B) of the Davis-Bacon Act, the Contractor shall maintain records which show that the commitment
to provide such benefits is enforceable, that the plan or program is financially responsible, and that the plan or
program has been communicated in writing to the laborers or mechanics affected, and records which show the costs
anticipated or the actual cost incurred in providing such benefits. Contractors employing apprentices or trainees
under approved programs shall maintain written evidence of the registration of apprenticeship programs and
certification of trainee programs, the registration of the apprentices and trainees, and the ratios and wage rates
prescribed in the applicable programs.

(b)(1)  The Contractor shall submit weekly for each week in which any contract work is performed a copy of all
payrolls to the Contracting Officer.  The payrolls submitted shall set out accurately and completely all of the
information required to be maintained under paragraph (a) of this clause.  This information may be submitted in any
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form desired.  Optional Form WH-347 (Federal Stock Number 029-005-00014-1) is available for this purpose and
may be purchased from the Superintendent of Documents, U.S. Government Printing Office, Washington, DC
20402.  The Prime Contractor is responsible for the submission of copies of payrolls by all subcontractors.

(2)  Each payroll submitted shall be accompanied by a "Statement of Compliance," signed by the Contractor or
subcontractor or his or her agent who pays or supervises the payment of the persons employed under the contract
and shall certify--

(i)  That the payroll for the payroll period contains the information required to be maintained under paragraph (a) of
this clause and that such information is correct and complete;

(ii)  That each laborer or mechanic (including each helper, apprentice, and trainee) employed on the contract during
the payroll period has been paid the full weekly wages earned, without rebate, either directly or indirectly, and that
no deductions have been made either directly or indirectly from the full wages earned, other than permissible
deductions as set forth in the Regulations, 29 CFR Part 3; and

(iii)  That each laborer or mechanic has been paid not less than the applicable wage rates and fringe benefits or cash
equivalents for the classification of work performed, as specified in the applicable wage determination incorporated
into the contract.

(3)  The weekly submission of a properly executed certification set forth on the reverse side of Optional Form WH-
347 shall satisfy the requirement for submission of the "Statement of Compliance" required by subparagraph (b)(2)
of this clause.

(4)  The falsification of any of the certifications in this clause may subject the Contractor or subcontractor to civil or
criminal prosecution under Section 1001 of Title 18 and Section 3729 of Title 31 of the United States Code.

(c)  The Contractor or subcontractor shall make the records required under paragraph (a) of this clause available for
inspection, copying, or transcription by the Contracting Officer or authorized representatives of the Contracting
Officer or the Department of Labor.  The Contractor or subcontractor shall permit the Contracting Officer or
representatives of the Contracting Officer or the Department of Labor to interview employees during working hours
on the job.  If the Contractor or subcontractor fails to submit required records or to make them available, the
Contracting Officer may, after written notice to the Contractor, take such action as may be necessary to cause the
suspension of any further payment.  Furthermore, failure to submit the required records upon request or to make
such records available may be grounds for debarment action pursuant to 29 CFR 5.12.

52.222-9     APPRENTICES AND TRAINEES  (FEB 1988)

(a)  Apprentices.  Apprentices will be permitted to work at less than the predetermined rate for the work they
performed when they are employed pursuant to and individually registered in a bona fide apprenticeship program
registered with the U.S. Department of Labor, Employment and Training Administration, Bureau of Apprenticeship
and Training, or with a State Apprenticeship Agency recognized by the Bureau, or if a person is employed in his or
her first 90 days of probationary employment as an apprentice in such an apprenticeship program, who is not
individually registered in the program, but who has been certified by the Bureau of Apprenticeship and Training or a
State Apprenticeship Agency (where appropriate) to be eligible for probationary employment as an apprentice. The
allowable ratio of apprentices to journeymen on the job site in any craft classification shall not be greater than the
ratio permitted to the Contractor as to the entire work force under the registered program.  Any worker listed on a
payroll at an apprentice wage rate, who is not registered or   otherwise employed as stated in this paragraph, shall be
paid not less than the applicable wage determination for the classification of work actually performed.  In addition,
any apprentice performing work on the job site in excess of the ratio permitted under the registered program shall be
paid not less than the applicable wage rate on the wage determination for the work actually performed.  Where a
contractor is performing construction on a project in a locality other than that in which its program is registered, the
ratios and wage rates (expressed in percentages of the journeyman's hourly rate) specified in the Contractor's or
subcontractor's registered program shall be observed.  Every apprentice must be paid at not less than the rate
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specified in the registered program for the apprentice's level of progress, expressed as a percentage of the
journeyman hourly rate specified in the applicable wage determination.  Apprentices shall be paid fringe benefits in
accordance with the provisions of the apprenticeship program.  If the apprenticeship program does not specify fringe
benefits, apprentices must be paid the full amount of fringe benefits listed on the wage determination for the
applicable classification.  If the Administrator determines that a different practice prevails for the applicable
apprentice classification, fringes shall be paid in accordance with that determination.  In the event the Bureau of
Apprenticeship and Training, or a State Apprenticeship Agency recognized by the Bureau, withdraws approval of an
apprenticeship program, the Contractor will no longer be permitted to utilize apprentices at less than the applicable
predetermined rate for the work performed until an acceptable program is approved.

(b)  Trainees.  Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the
predetermined rate for the work performed unless they are employed pursuant to and individually registered in a
program which has received prior approval, evidenced by formal certification by the U.S. Department of Labor,
Employment and Training Administration. The ratio of trainees to journeymen on the job site shall not be greater
than permitted under the plan approved by the Employment and Training Administration.  Every trainee must be
paid at not less than the rate specified in the approved program for the trainee's level of progress, expressed as a
percentage of the journeyman hourly rate specified in the applicable wage determination. Trainees shall be paid
fringe benefits in accordance with the provisions of the trainee program.  If the trainee program does not mention
fringe benefits, trainees shall be paid the full amount of fringe benefits listed in the wage determination unless the
Administrator of the Wage and Hour Division determines that there is an apprenticeship program associated with the
corresponding journeyman wage rate in the wage determination which provides for less than full fringe benefits for
apprentices.  Any employee listed on the payroll at a trainee rate who is not registered and participating in a training
plan approved by the Employment and Training Administration shall be paid not less than the applicable wage rate
in the wage determination for the classification of work actually performed.  In addition, any trainee performing
work on the job site in excess of the ratio permitted under the registered program shall be paid not less than the
applicable wage rate in the wage determination for the work actually performed.  In the event the Employment and
Training Administration withdraws approval of a training program, the Contractor will no longer be permitted to
utilize trainees at less than the applicable predetermined rate for the work performed until an acceptable program is
approved.

(c)  Equal employment opportunity.  The utilization of apprentices, trainees, and journeymen under this clause shall
be in conformity with the equal employment opportunity requirements of Executive Order 11246, as amended, and
29 CFR Part 30.

52.222-10      COMPLIANCE WITH COPELAND ACT REQUIREMENTS  (FEB 1988)

The Contractor shall comply with the requirements of 29 CFR Part 3, which are hereby incorporated by reference in
this contract.

52.222-11      SUBCONTRACTS (LABOR STANDARDS (FEB 1988)

(a)  The Contractor or subcontractor shall insert in any subcontracts the clauses entitled Davis-Bacon Act, Contract
Work Hours and Safety Standards Act-Overtime Compensation, Apprentices and Trainees, Payrolls and Basic
Records, Compliance with Copeland Act Requirements, Withholding of Funds, Subcontracts (Labor Standards),
Contract Termination-Debarment, Disputes Concerning Labor Standards, Compliance with Davis-Bacon and
Related Act Regulations, and Certification of Eligibility, and such other clauses as the Contracting Officer may, by
appropriate instructions, require, and also a clause requiring subcontractors to include these clauses in any lower tier
subcontracts.  The Prime Contractor shall be responsible for compliance by any subcontractor or lower tier
subcontractor with all the contract clauses cited in this paragraph.

(b)(1)  Within 14 days after award of the contract, the Contractor shall deliver to the Contracting Officer a
completed Statement and Acknowledgment Form (SF 1413) for each subcontract, including the subcontractor's
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signed and dated acknowledgment that the clauses set forth in paragraph (a) of this clause have been included in the
subcontract.

(2)  Within 14 days after the award of any subsequently awarded subcontract the Contractor shall deliver to the
Contracting Officer an updated completed SF 1413 for such additional subcontract.

52.222-12      CONTRACT TERMINATION--DEBARMENT (FEB 1988)

A breach of the contract clauses entitled Davis-Bacon Act, Contract Work Hours and Safety Standards Act--
Overtime Compensation, Apprentices and Trainees, Payrolls and Basic Records, Compliance with Copeland Act
Requirements, Subcontracts (Labor Standards), Compliance with Davis-Bacon and Related Act Regulations, or
Certification of Eligibility may be grounds for termination of the contract, and for debarment as a Contractor and
subcontractor as provided in 29 CFR 5.12.

52.222-13      COMPLIANCE WITH DAVIS-BACON AND RELATED ACT REGULATIONS (FEB 1988)

All rulings and interpretations of the Davis-Bacon and Related Acts contained in 29 CFR Parts 1, 3, and 5 are
hereby incorporated by reference in this contract.

52.222-14      DISPUTES CONCERNING LABOR STANDARDS (FEB 1988)

The United States Department of Labor has set forth in 29 CFR Parts 5, 6, and 7 procedures for resolving disputes
concerning labor standards requirements.  Such disputes shall be resolved in accordance with those procedures and
not the Disputes clause of this contract.  Disputes within the meaning of this clause include disputes between the
Contractor (or any of its subcontractors) and the contracting agency, the U.S. Department of Labor, or the
employees or their representatives.

52.222-15      CERTIFICATION OF ELIGIBILITY  (FEB 1988)

(a)  By entering into this contract, the Contractor certifies that neither it (nor he or she) nor any person or firm who
has an interest in the Contractor's firm is a person or firm ineligible to be awarded Government contracts by virtue of
section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

(b)  No part of this contract shall be subcontracted to any person or firm ineligible for award of a Government
contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

(c)  The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 1001.

52.222-21      PROHIBITION OF SEGREGATED FACILITIES (FEB 1999)

(a) Segregated facilities, as used in this clause, means any waiting rooms, work areas, rest rooms and wash rooms,
restaurants and other eating areas, time clocks, locker rooms and other storage or dressing areas, parking lots,
drinking fountains, recreation or entertainment areas, transportation, and housing facilities provided for employees,
that are segregated by explicit directive or are in fact segregated on the basis of race, color, religion, sex, or national
origin because of written or oral policies or employee custom. The term does not include separate or single-user rest
rooms or necessary dressing or sleeping areas provided to assure privacy between the sexes.

(b) The Contractor agrees that it does not and will not maintain or provide for its employees any segregated facilities
at any of its establishments, and that it does not and will not permit its employees to perform their services at any
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location under its control where segregated facilities are maintained. The Contractor agrees that a breach of this
clause is a violation of the Equal Opportunity clause in this contract.

(c) The Contractor shall include this clause in every subcontract and purchase order that is subject to the Equal
Opportunity clause of this contract.

(End of clause)

52.222-23     NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL
EMPLOYMENT OPPORTUNITY FOR CONSTRUCTION (FEB 1999)

(a) The offeror's attention is called to the Equal Opportunity clause and the Affirmative Action Compliance
Requirements for Construction clause of this solicitation.

(b) The goals for minority and female participation, expressed in percentage terms for the Contractor's aggregate
workforce in each trade on all construction work in the covered area, are as follows:

Goals for minority
participation for each trade

Goals for female
participation for each trade

ST/COUNTY/%
MT/ELMORE/4.4% 6.9%

These goals are applicable to all the Contractor's construction work performed in the covered area. If the Contractor
performs construction work in a geographical area located outside of the covered area, the Contractor shall apply the
goals established for the geographical area where the work is actually performed. Goals are published periodically in
the Federal Register in notice form, and these notices may be obtained from any Office of Federal Contract
Compliance Programs office.

(c) The Contractor's compliance with Executive Order 11246, as amended, and the regulations in 41 CFR 60-4 shall
be based on (1) its implementation of the Equal Opportunity clause, (2) specific affirmative action obligations
required by the clause entitled "Affirmative Action Compliance Requirements for Construction,'' and (3) its efforts
to meet the goals. The hours of minority and female employment and training must be substantially uniform
throughout the length of the contract, and in each trade. The Contractor shall make a good faith effort to employ
minorities and women evenly on each of its projects. The transfer of minority or female employees or trainees from
Contractor to Contractor, or from project to project, for the sole purpose of meeting the Contractor's goals shall be a
violation of the contract, Executive Order 11246, as amended, and the regulations in 41 CFR 60-4. Compliance with
the goals will be measured against the total work hours performed.

(d) The Contractor shall provide written notification to the Deputy Assistant Secretary for Federal Contract
Compliance, U.S. Department of Labor, within 10 working days following award of any construction subcontract in
excess of $10,000 at any tier for construction work under the contract resulting from this solicitation. The
notification shall list the --

(1) Name, address, and telephone number of the subcontractor;

(2) Employer's identification number of the subcontractor;

(3) Estimated dollar amount of the subcontract;

(4) Estimated starting and completion dates of the subcontract; and

(5) Geographical area in which the subcontract is to be performed.

(e) As used in this Notice, and in any contract resulting from this solicitation, the "covered area" is           
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[Contracting Officer shall insert description of the geographical areas where the contract is to be performed, giving
the State, county, and city].

52.222-26     EQUAL OPPORTUNITY (FEB 1999)

(a) If, during any 12-month period (including the 12 months preceding the award of this contract), the Contractor
has been or is awarded nonexempt Federal contracts and/or subcontracts that have an aggregate value in excess of
$10,000, the Contractor shall comply with subparagraphs (b)(1) through (11) of this clause. Upon request, the
Contractor shall provide information necessary to determine the applicability of this clause.

(b) During performing this contract, the Contractor agrees as follows:

(1) The Contractor shall not discriminate against any employee or applicant for employment because of race, color,
religion, sex, or national origin. However, it shall not be a violation of this clause for the Contractor to extend a
publicly announced preference in employment to Indians living on or near an Indian reservation, in connection with
employment opportunities on or near an Indian reservation, as permitted by 41 CFR 60-1.5.

(2) The Contractor shall take affirmative action to ensure that applicants are employed, and that employees are
treated during employment, without regard to their race, color, religion, sex, or national origin. This shall include,
but not be limited to, (i) employment, (ii) upgrading, (iii) demotion, (iv) transfer, (v) recruitment or recruitment
advertising, (vi) layoff or termination, (vii) rates of pay or other forms of compensation, and (viii) selection for
training, including apprenticeship.

(3) The Contractor shall post in conspicuous places available to employees and applicants for employment the
notices to be provided by the Contracting Officer that explain this clause.

(4) The Contractor shall, in all solicitations or advertisements for employees placed by or on behalf of the
Contractor, state that all qualified applicants will receive consideration for employment without regard to race,
color, religion, sex, or national origin.

(5) The Contractor shall send, to each labor union or representative of workers with which it has a collective
bargaining agreement or other contract or understanding, the notice to be provided by the Contracting Officer
advising the labor union or workers' representative of the Contractor's commitments under this clause, and post
copies of the notice in conspicuous places available to employees and applicants for employment.

(6) The Contractor shall comply with Executive Order 11246, as amended, and the rules, regulations, and orders of
the Secretary of Labor.

(7) The Contractor shall furnish to the contracting agency all information required by Executive Order 11246, as
amended, and by the rules, regulations, and orders of the Secretary of Labor. The Contractor shall also file Standard
Form 100 (EEO-1), or any successor form, as prescribed in 41 CFR part 60-1. Unless the Contractor has filed within
the 12 months preceding the date of contract award, the Contractor shall, within 30 days after contract award, apply
to either the regional Office of Federal Contract Compliance Programs (OFCCP) or the local office of the Equal
Employment Opportunity Commission for the necessary forms.

(8) The Contractor shall permit access to its premises, during normal business hours, by the contracting agency or
the OFCCP for the purpose of conducting on-site compliance evaluations and complaint investigations. The
Contractor shall permit the Government to inspect and copy any books, accounts, records (including computerized
records), and other material that may be relevant to the matter under investigation and pertinent to compliance with
Executive Order 11246, as amended, and rules and regulations that implement the Executive Order.

(9) If the OFCCP determines that the Contractor is not in compliance with this clause or any rule, regulation, or
order of the Secretary of Labor, this contract may be canceled, terminated, or suspended in whole or in part and the
Contractor may be declared ineligible for further Government contracts, under the procedures authorized in
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Executive Order 11246, as amended. In addition, sanctions may be imposed and remedies invoked against the
Contractor as provided in Executive Order 11246, as amended; in the rules, regulations, and orders of the Secretary
of Labor; or as otherwise provided by law.

(10) The Contractor shall include the terms and conditions of subparagraphs (b)(1) through (11) of this clause in
every subcontract or purchase order that is not exempted by the rules, regulations, or orders of the Secretary of
Labor issued under Executive Order 11246, as amended, so that these terms and conditions will be binding upon
each subcontractor or vendor.

(11) The Contractor shall take such action with respect to any subcontract or purchase order as the contracting
officer may direct as a means of enforcing these terms and conditions, including sanctions for noncompliance;
provided, that if the Contractor becomes involved in, or is threatened with, litigation with a subcontractor or vendor
as a result of any direction, the Contractor may request the United States to enter into the litigation to protect the
interests of the United States.

(c) Notwithstanding any other clause in this contract, disputes relative to this clause will be governed by the
procedures in 41 CFR 60-1.1.

(End of clause)
52.222-27     AFFIRMATIVE ACTION COMPLIANCE REQUIREMENTS FOR CONSTRUCTION (FEB 1999)

(a) Definitions.  "Covered area," as used in this clause, means the geographical area described in the solicitation for
this contract.

"Deputy Assistant Secretary," as used in this clause, means Deputy Assistant Secretary for Federal Contract
Compliance, U.S. Department of Labor, or a designee.

"Employer's identification number," as used in this clause, means the Federal Social Security number used on the
employer's quarterly federal tax return, U.S. Treasury Department Form 941.

"Minority," as used in this clause, means--

(1) American Indian or Alaskan Native (all persons having origins in any of the original peoples of North America
and maintaining identifiable tribal affiliations through membership and participation or community identification).

(2) Asian and Pacific Islander (all persons having origins in any of the original peoples of the Far East, Southeast
Asia, the Indian Subcontinent, or the Pacific Islands);

(3) Black (all persons having origins in any of the black African racial groups not of Hispanic origin); and

(4) Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South American, or other Spanish culture or
origin, regardless of race).

(b) If the Contractor, or a subcontractor at any tier, subcontracts a portion of the work involving any construction
trade, each such subcontract in excess of $10,000 shall include this clause and the Notice containing the goals for
minority and female participation stated in the solicitation for this contract.

(c) If the Contractor is participating in a Hometown Plan (41 CFR 60-4) approved by the U.S. Department of Labor
in a covered area, either individually or through an association, its affirmative action obligations on all work in the
plan area (including goals) shall comply with the plan for those trades that have unions participating in the plan.
Contractors must be able to demonstrate participation in, and compliance with, the provisions of the plan. Each
Contractor or subcontractor participating in an approved plan is also required to comply with its obligations under
the Equal Opportunity clause, and to make a good faith effort to achieve each goal under the plan in each trade in
which it has employees. The overall good-faith performance by other Contractors or subcontractors toward a goal in
an approved plan does not excuse any Contractor's or subcontractor's failure to make good-faith efforts to achieve
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the plan's goals.

(d) The Contractor shall implement the affirmative action procedures in subparagraphs (g)(1) through (16) of this
clause. The goals stated in the solicitation for this contract are expressed as percentages of the total hours of
employment and training of minority and female utilization that the Contractor should reasonably be able to achieve
in each construction trade in which it has employees in the covered area. If the Contractor performs construction
work in a geographical area located outside of the covered area, it shall apply the goals established for the
geographical area where that work is actually performed. The Contractor is expected to make substantially uniform
progress toward its goals in each craft.

(e) Neither the terms and conditions of any collective bargaining agreement, nor the failure by a union with which
the Contractor has a collective bargaining agreement, to refer minorities or women shall excuse the Contractor's
obligations under this clause, Executive Order 11246, as amended, or the regulations thereunder.

(f) In order for the nonworking training hours of apprentices and trainees to be counted in meeting the goals,
apprentices and trainees must be employed by the Contractor during the training period, and the Contractor must
have made a commitment to employ the apprentices and trainees at the completion of their training, subject to the
availability of employment opportunities. Trainees must be trained pursuant to training programs approved by the
U.S. Department of Labor.

(g) The Contractor shall take affirmative action to ensure equal employment opportunity. The evaluation of the
Contractor's compliance with this clause shall be based upon its effort to achieve maximum results from its actions.
The Contractor shall document these efforts fully and implement affirmative action steps at least as extensive as the
following:

(1) Ensure a working environment free of harassment, intimidation, and coercion at all sites and in all facilities
where the Contractor's employees are assigned to work. The Contractor, if possible, will assign two or more women
to each construction project. The Contractor shall ensure that foremen, superintendents, and other onsite supervisory
personnel are aware of and carry out the Contractor's obligation to maintain such a working environment, with
specific attention to minority or female individuals working at these sites or facilities.

(2) Establish and maintain a current list of sources for minority and female recruitment. Provide written notification
to minority and female recruitment sources and community organizations when the Contractor or its unions have
employment opportunities available, and maintain a record of the organizations' responses.

(3) Establish and maintain a current file of the names, addresses, and telephone numbers of each minority and
female off-the-street applicant, referrals of minorities or females from unions, recruitment sources, or community
organizations, and the action taken with respect to each individual. If an individual was sent to the union hiring hall
for referral and not referred back to the Contractor by the union or, if referred back, not employed by the
Contractor, this shall be documented in the file, along with whatever additional actions the Contractor may have
taken.

(4) Immediately notify the Deputy Assistant Secretary when the union or unions with which the Contractor has a
collective bargaining agreement has not referred back to the Contractor a minority or woman sent by the Contractor,
or when the Contractor has other information that the union referral process has impeded the Contractor's efforts to
meet its obligations.

(5) Develop on-the-job training opportunities and/or participate in training programs for the area that expressly
include minorities and women, including upgrading programs and apprenticeship and trainee programs relevant to
the Contractor's employment needs, especially those programs funded or approved by the Department of Labor. The
Contractor shall provide notice of these programs to the sources compiled under subparagraph (g)(2) of this clause.

(6) Disseminate the Contractor's equal employment policy by--

(i) Providing notice of the policy to unions and to training, recruitment, and outreach programs, and requesting their
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cooperation in assisting the Contractor in meeting its contract obligations;

(ii) Including the policy in any policy manual and in collective bargaining agreements;

(iii) Publicizing the policy in the company newspaper, annual report, etc.;

(iv) Reviewing the policy with all management personnel and with all minority and female employees at least once a
year; and

(v) Posting the policy on bulletin boards accessible to employees at each location where construction work is
performed.

(7) Review, at least annually, the Contractor's equal employment policy and affirmative action obligations with all
employees having responsibility for hiring, assignment, layoff, termination, or other employment decisions. Conduct
review of this policy with all on-site supervisory personnel before initiating construction work at a job site. A
written record shall be made and maintained identifying the time and place of these meetings, persons attending,
subject matter discussed, and disposition of the subject matter.

(8) Disseminate the Contractor's equal employment policy externally by including it in any advertising in the news
media, specifically including minority and female news media. Provide written notification to, and discuss this
policy with, other Contractors and subcontractors with which the Contractor does or anticipates doing business.

(9) Direct recruitment efforts, both oral and written, to minority, female, and community organizations, to schools
with minority and female students, and to minority and female recruitment and training organizations serving the
Contractor's recruitment area and employment needs. Not later than 1 month before the date for acceptance of
applications for apprenticeship or training by any recruitment source, send written notification to organizations such
as the above, describing the openings, screening procedures, and tests to be used in the selection process.

(10) Encourage present minority and female employees to recruit minority persons and women. Where reasonable,
provide after-school, summer, and vacation employment to minority and female youth both on the site and in other
areas of the Contractor's workforce.

(11) Validate all tests and other selection requirements where required under 41 CFR 60-3.

(12) Conduct, at least annually, an inventory and evaluation at least of all minority and female personnel for
promotional opportunities. Encourage these employees to seek or to prepare for, through appropriate training, etc.,
opportunities for promotion.

(13) Ensure that seniority practices, job classifications, work assignments, and other personnel practices do not have
a discriminatory effect by continually monitoring all personnel and employment-related activities to ensure that the
Contractor's obligations under this contract are being carried out.

(14) Ensure that all facilities and company activities are nonsegregated except that separate or single-user rest rooms
and necessary dressing or sleeping areas shall be provided to assure privacy between the sexes.

(15) Maintain a record of solicitations for subcontracts for minority and female construction contractors and
suppliers, including circulation of solicitations to minority and female contractor associations and other business
associations.

(16) Conduct a review, at least annually, of all supervisors' adherence to and performance under the Contractor's
equal employment policy and affirmative action obligations.

(h) The Contractor is encouraged to participate in voluntary associations that may assist in fulfilling one or more of
the affirmative action obligations contained in subparagraphs (g)(1) through (16) of this clause. The efforts of a
contractor association, joint contractor-union, contractor-community, or similar group of which the contractor is a
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member and participant may be asserted as fulfilling one or more of its obligations under subparagraphs (g)(1)
through (16) of this clause, provided the Contractor--

(1) Actively participates in the group;

(2) Makes every effort to ensure that the group has a positive impact on the employment of minorities and women in
the industry;

(3) Ensures that concrete benefits of the program are reflected in the Contractor's minority and female workforce
participation;

(4) Makes a good-faith effort to meet its individual goals and timetables; and

(5) Can provide access to documentation that demonstrates the effectiveness of actions taken on behalf of the
Contractor. The obligation to comply is the Contractor's, and failure of such a group to fulfill an obligation shall not
be a defense for the Contractor's noncompliance.

(i) A single goal for minorities and a separate single goal for women shall be established. The Contractor is required
to provide equal employment opportunity and to take affirmative action for all minority groups, both male and
female, and all women, both minority and nonminority. Consequently, the Contractor may be in violation of
Executive Order 11246, as amended, if a particular group is employed in a substantially disparate manner.

(j) The Contractor shall not use goals or affirmative action standards to discriminate against any person because of
race, color, religion, sex, or national origin.

(k) The Contractor shall not enter into any subcontract with any person or firm debarred from Government contracts
under Executive Order 11246, as amended.

(l) The Contractor shall carry out such sanctions and penalties for violation of this clause and of the Equal
Opportunity clause, including suspension, termination, and cancellation of existing subcontracts, as may be imposed
or ordered under Executive Order 11246, as amended, and its implementing regulations, by the OFCCP. Any failure
to carry out these sanctions and penalties as ordered shall be a violation of this clause and Executive Order 11246, as
amended.

(m) The Contractor in fulfilling its obligations under this clause shall implement affirmative action procedures at
least as extensive as those prescribed in paragraph (g) of this clause, so as to achieve maximum results from its
efforts to ensure equal employment opportunity. If the Contractor fails to comply with the requirements of Executive
Order 11246, as amended, the implementing regulations, or this clause, the Deputy Assistant Secretary shall take
action as prescribed in 41 CFR 60-4.8.

(n) The Contractor shall designate a responsible official to--

(1) Monitor all employment-related activity to ensure that the Contractor's equal employment policy is being carried
out;

(2) Submit reports as may be required by the Government; and

(3) Keep records that shall at least include for each employee the name, address, telephone number, construction
trade, union affiliation (if any), employee identification number, social security number, race, sex, status (e.g.,
mechanic, apprentice, trainee, helper, or laborer), dates of changes in status, hours worked per week in the indicated
trade, rate of pay, and locations at which the work was performed. Records shall be maintained in an easily
understandable and retrievable form; however, to the degree that existing records satisfy this requirement, separate
records are not required to be maintained.

Nothing contained herein shall be construed as a limitation upon the application of other laws that establish different
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standards of compliance or upon the requirements for the hiring of local or other area residents (e.g., those under the
Public Works Employment Act of 1977 and the Community Development Block Grant Program).

52.222-35     EQUAL OPPORTUNITY FOR SPECIAL DISABLED VETERANS, VETERANS OF THE
VIETNAM ERA AND OTHER ELIGIBLE VETERANS (DEC 2001)

(a) Definitions. As used in this clause--

All employment openings means all positions except executive and top management, those positions that will be
filled from within the Contractor's organization, and positions lasting 3 days or less. This term includes full-time
employment, temporary employment of more than 3 days duration, and part-time employment.

Executive and top management means any employee--

(1) Whose primary duty consists of the management of the enterprise in which the individual is employed or of a
customarily recognized department or subdivision thereof;

(2) Who customarily and regularly directs the work of two or more other employees;

(3) Who has the authority to hire or fire other employees or whose suggestions and recommendations as to the hiring
or firing and as to the advancement and promotion or any other change of status of other employees will be given
particular weight;

(4) Who customarily and regularly exercises discretionary powers; and

(5) Who does not devote more than 20 percent or, in the case of an employee of a retail or service establishment,
who does not devote more than 40 percent of total hours of work in the work week to activities that are not directly
and closely related to the performance of the work described in paragraphs (1) through (4) of this definition. This
paragraph (5) does not apply in the case of an employee who is in sole charge of an establishment or a physically
separated branch establishment, or who owns at least a 20 percent interest in the enterprise in which the individual is
employed.

Other eligible veteran means any other veteran who served on active duty during a war or in a campaign or
expedition for which a campaign badge has been authorized.

Positions that will be filled from within the Contractor's organization means employment openings for which the
Contractor will give no consideration to persons outside the Contractor's organization (including any affiliates,
subsidiaries, and parent companies) and includes any openings the Contractor proposes to fill from regularly
established “recall” lists. The exception does not apply to a particular opening once an employer decides to consider
applicants outside of its organization.

Qualified special disabled veteran means a special disabled veteran who satisfies the requisite skill, experience,
education, and other job-related requirements of the employment position such veteran holds or desires, and who,
with or without reasonable accommodation, can perform the essential functions of such position.

Special disabled veteran means--

(1) A veteran who is entitled to compensation (or who but for the receipt of military retired pay would be entitled to
compensation) under laws administered by the Department of Veterans Affairs for a disability--

(i) Rated at 30 percent or more; or

(ii) Rated at 10 or 20 percent in the case of a veteran who has been determined under 38 U.S.C. 3106 to have a
serious employment handicap (i.e., a significant impairment of the veteran's ability to prepare for, obtain, or retain
employment consistent with the veteran's abilities, aptitudes, and interests); or
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(2) A person who was discharged or released from active duty because of a service-connected disability.

Veteran of the Vietnam era means a person who--

(1) Served on active duty for a period of more than 180 days and was discharged or released from active duty with
other than a dishonorable discharge, if any part of such active duty occurred--

(i) In the Republic of Vietnam between February 28, 1961, and May 7, 1975; or

(ii) Between August 5, 1964, and May 7, 1975, in all other cases; or

(2) Was discharged or released from active duty for a service-connected disability if any part of the active duty was
performed--

(i) In the Republic of Vietnam between February 28, 1961, and May 7, 1975; or

(ii) Between August 5, 1964, and May 7, 1975, in all other cases.
(b) General. (1) The Contractor shall not discriminate against the individual because the individual is a special
disabled veteran, a veteran of the Vietnam era, or other eligible veteran, regarding any position for which the
employee or applicant for employment is qualified. The Contractor shall take affirmative action to employ, advance
in employment, and otherwise treat qualified special disabled veterans, veterans of the Vietnam era, and other
eligible veterans without discrimination based upon their disability or veterans' status in all employment practices
such as--

(i) Recruitment, advertising, and job application procedures;

(ii) Hiring, upgrading, promotion, award of tenure, demotion, transfer, layoff, termination, right of return from
layoff and rehiring;

(iii) Rate of pay or any other form of compensation and changes in compensation;

(iv) Job assignments, job classifications, organizational structures, position descriptions, lines of progression, and
seniority lists;

(v) Leaves of absence, sick leave, or any other leave;

(vi) Fringe benefits available by virtue of employment, whether or not administered by the Contractor;

(vii) Selection and financial support for training, including apprenticeship, and on-the-job training under 38 U.S.C.
3687, professional meetings, conferences, and other related activities, and selection for leaves of absence to pursue
training;

(viii) Activities sponsored by the Contractor including social or recreational programs; and

(ix) Any other term, condition, or privilege of employment.

(2) The Contractor shall comply with the rules, regulations, and relevant orders of the Secretary of Labor issued
under the Vietnam Era Veterans' Readjustment Assistance Act of 1972 (the Act), as amended (38 U.S.C. 4211 and
4212).

(c) Listing openings. (1) The Contractor shall immediately list all employment openings that exist at the time of the
execution of this contract and those which occur during the performance of this contract, including those not
generated by this contract, and including those occurring at an establishment of the Contractor other than the one
where the contract is being performed, but excluding those of independently operated corporate affiliates, at an
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appropriate local public employment service office of the State wherein the opening occurs. Listing employment
openings with the U.S. Department of Labor's America's Job Bank shall satisfy the requirement to list jobs with the
local employment service office.

(2) The Contractor shall make the listing of employment openings with the local employment service office at least
concurrently with using any other recruitment source or effort and shall involve the normal obligations of placing a
bona fide job order, including accepting referrals of veterans and nonveterans. This listing of employment openings
does not require hiring any particular job applicant or hiring from any particular group of job applicants and is not
intended to relieve the Contractor from any requirements of Executive orders or regulations concerning
nondiscrimination in employment.

(3) Whenever the Contractor becomes contractually bound to the listing terms of this clause, it shall advise the State
public employment agency in each State where it has establishments of the name and location of each hiring
location in the State. As long as the Contractor is contractually bound to these terms and has so advised the State
agency, it need not advise the State agency of subsequent contracts. The Contractor may advise the State agency
when it is no longer bound by this contract clause.

(d) Applicability. This clause does not apply to the listing of employment openings that occur and are filled outside
the 50 States, the District of Columbia, the Commonwealth of Puerto Rico, the Commonwealth of the Northern
Mariana Islands, American Samoa, Guam, the Virgin Islands of the United States, and Wake Island.

(e) Postings. (1) The Contractor shall post employment notices in conspicuous places that are available to employees
and applicants for employment.

(2) The employment notices shall--

(i) State the rights of applicants and employees as well as the Contractor's obligation under the law to take
affirmative action to employ and advance in employment qualified employees and applicants who are special
disabled veterans, veterans of the Vietnam era, and other eligible veterans; and

(ii) Be in a form prescribed by the Deputy Assistant Secretary for Federal Contract Compliance Programs,
Department of Labor (Deputy Assistant Secretary of Labor), and provided by or through the Contracting Officer.

(3) The Contractor shall ensure that applicants or employees who are special disabled veterans are informed of the
contents of the notice (e.g., the Contractor may have the notice read to a visually disabled veteran, or may lower the
posted notice so that it can be read by a person in a wheelchair).

(4) The Contractor shall notify each labor union or representative of workers with which it has a collective
bargaining agreement, or other contract understanding, that the Contractor is bound by the terms of the Act and is
committed to take affirmative action to employ, and advance in employment, qualified special disabled veterans,
veterans of the Vietnam era, and other eligible veterans.

(f) Noncompliance. If the Contractor does not comply with the requirements of this clause, the Government may
take appropriate actions under the rules, regulations, and relevant orders of the Secretary of Labor issued pursuant to
the Act.

(g) Subcontracts. The Contractor shall insert the terms of this clause in all subcontracts or purchase orders of
$25,000 or more unless exempted by rules, regulations, or orders of the Secretary of Labor. The Contractor shall act
as specified by the Deputy Assistant Secretary of Labor to enforce the terms, including action for noncompliance.

(End of clause)

52.222-36     AFFIRMATIVE ACTION FOR WORKERS WITH DISABILITIES (JUN 1998)



DACA67-02-R-0208

Page 67 of 125

(a) General. (1) Regarding any position for which the employee or applicant for employment is qualified, the
Contractor shall not discriminate against any employee or applicant because of physical or mental disability. The
Contractor agrees to take affirmative action to employ, advance in employment, and otherwise treat qualified
individuals with disabilities without discrimination based upon their physical or mental disability in all employment
practices such as--

(i) Recruitment, advertising, and job application procedures;

(ii) Hiring, upgrading, promotion, award of tenure, demotion, transfer, layoff, termination, right of return from
layoff, and rehiring;

(iii) Rates of pay or any other form of compensation and changes in compensation;

(iv) Job assignments, job classifications, organizational structures, position descriptions, lines of progression, and
seniority lists;

(v) Leaves of absence, sick leave, or any other leave;

(vi) Fringe benefits available by virtue of employment, whether or not administered by the Contractor;

(vii) Selection and financial support for training, including apprenticeships, professional meetings, conferences, and
other related activities, and selection for leaves of absence to pursue training;

(viii) Activities sponsored by the Contractor, including social or recreational programs; and

(ix) Any other term, condition, or privilege of employment.

(2) The Contractor agrees to comply with the rules, regulations, and relevant orders of the Secretary of Labor
(Secretary) issued under the Rehabilitation Act of 1973 (29 U.S.C. 793) (the Act), as amended.

(b) Postings. (1) The Contractor agrees to post employment notices stating--

(i) The Contractor's obligation under the law to take affirmative action to employ and advance in employment
qualified individuals with disabilities; and

(ii) The rights of applicants and employees.

(2) These notices shall be posted in conspicuous places that are available to employees and applicants for
employment. The Contractor shall ensure that applicants and employees with disabilities are informed of the
contents of the notice (e.g., the Contractor may have the notice read to a visually disabled individual, or may lower
the posted notice so that it might be read by a person in a wheelchair). The notices shall be in a form prescribed by
the Deputy Assistant Secretary for Federal Contract Compliance of the U.S. Department of Labor (Deputy Assistant
Secretary) and shall be provided by or through the Contracting Officer.

(3) The Contractor shall notify each labor union or representative of workers with which it has a collective
bargaining agreement or other contract understanding, that the Contractor is bound by the terms of Section 503 of
the Act and is committed to take affirmative action to employ, and advance in employment, qualified individuals
with physical or mental disabilities.

(c) Noncompliance. If the Contractor does not comply with the requirements of this clause, appropriate actions may
be taken under the rules, regulations, and relevant orders of the Secretary issued pursuant to the Act.

(d) Subcontracts. The Contractor shall include the terms of this clause in every subcontract or purchase order in
excess of $10,000 unless exempted by rules, regulations, or orders of the Secretary. The Contractor shall act as
specified by the Deputy Assistant Secretary to enforce the terms, including action for noncompliance.
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(End of clause)

52.222-37     EMPLOYMENT REPORTS ON SPECIAL DISABLED VETERANS, VETERANS OF THE
VIETNAM ERA, AND OTHER ELIGIBLE VETERANS (DEC 2001)

(a) Unless the Contractor is a State or local government agency, the Contractor shall report at least annually, as
required by the Secretary of Labor, on--

(1) The number of special disabled veterans, the number of veterans of the Vietnam era, and other eligible veterans
in the workforce of the Contractor by job category and hiring location; and

(2) The total number of new employees hired during the period covered by the report, and of the total, the number of
special disabled veterans, the number of veterans of the Vietnam era, and the number of other eligible veterans; and

(3) The maximum number and the minimum number of employees of the Contractor during the period covered by
the report.

(b) The Contractor shall report the above items by completing the Form VETS-100, entitled “Federal Contractor
Veterans” Employment Report (VETS-100 Report)”.

(c) The Contractor shall submit VETS-100 Reports no later than September 30 of each year beginning September
30, 1988.

(d) The employment activity report required by paragraph (a)(2) of this clause shall reflect total hires during the
most recent 12-month period as of the ending date selected for the employment profile report required by paragraph
(a)(1) of this clause. Contractors may select an ending date--

(1) As of the end of any pay period between July 1 and August 31 of the year the report is due; or

(2) As of December 31, if the Contractor has prior written approval from the Equal Employment Opportunity
Commission to do so for purposes of submitting the Employer Information Report EEO-1 (Standard Form 100).

(e) The Contractor shall base the count of veterans reported according to paragraph (a) of this clause on voluntary
disclosure. Each Contractor subject to the reporting requirements at 38 U.S.C. 4212 shall invite all special disabled
veterans, veterans of the Vietnam era, and other eligible veterans who wish to benefit under the affirmative action
program at 38 U.S.C. 4212 to identify themselves to the Contractor. The invitation shall state that--

(1) The information is voluntarily provided;

(2) The information will be kept confidential;

(3) Disclosure or refusal to provide the information will not subject the applicant or employee to any adverse
treatment; and

(4) The information will be used only in accordance with the regulations promulgated under 38 U.S.C. 4212.

(f) The Contractor shall insert the terms of this clause in all subcontracts or purchase orders of $25,000 or more
unless exempted by rules, regulations, or orders of the Secretary of Labor.

(End of clause)

52.223-5     POLLUTION PREVENTION AND RIGHT-TO-KNOW INFORMATION (APR 1998)

(a) Executive Order 12856 of August 3, 1993, requires Federal facilities to comply with the provisions of the
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Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA)(42 U.S.C. 11001-11050) and the
Pollution Prevention Act of 1990 (PPA)(42 U.S.C. 13101-13109).

(b) The Contractor shall provide all information needed by the Federal facility to comply with the emergency
planning reporting requirements of Section 302 of EPCRA; the emergency notice requirements of Section 304 of
EPCRA; the list of Material Safety Data Sheets required by Section 311 of EPCRA; the emergency and hazardous
chemical inventory forms of Section 312 of EPCRA; the toxic chemical release inventory of Section 313 of EPCRA,
which includes the reduction and recycling information required by Section 6607 of PPA; and the toxic chemical
reduction goals requirements of Section 3-302 of Executive Order 12856.
--------------------------------------------------------------------------------------------------------------

52.223-6     DRUG-FREE WORKPLACE (MAY 2001)

(a) Definitions. As used in this clause --

"Controlled substance" means a controlled substance in schedules I through V of section 202 of the Controlled
Substances Act (21 U.S.C. 812) and as further defined in regulation at 21 CFR 1308.11 - 1308.15.

"Conviction" means a finding of guilt (including a plea of nolo contendere) or imposition of sentence, or both, by
any judicial body charged with the responsibility to deter- mine violations of the Federal or State criminal drug
statutes.

"Criminal drug statute" means a Federal or non-Federal criminal statute involving the manufacture, distribution,
dispensing, possession, or use of any controlled substance.

"Drug-free workplace" means the site(s) for the performance of work done by the Contractor in connection with a
specific contract where employees of the Contractor are prohibited from engaging in the unlawful manufacture,
distribution, dispensing, possession, or use of a controlled substance.

"Employee" means an employee of a Contractor directly engaged in the performance of work under a Government
contract. "Directly engaged" is defined to include all direct cost employees and any other Contractor employee who
has other than a minimal impact or involvement in contract performance.

"Individual" means an offeror/contractor that has no more than one employee including the offeror/contractor.

(b) The Contractor, if other than an individual, shall-- within 30 days after award (unless a longer period is agreed to
in writing for contracts of 30 days or more performance duration), or as soon as possible for contracts of less than 30
days performance duration--

(1) Publish a statement notifying its employees that the unlawful manufacture, distribution, dispensing, possession,
or use of a controlled substance is prohibited in the Contractor's workplace and specifying the actions that will be
taken against employees for violations of such prohibition;

(2) Establish an ongoing drug-free awareness program to inform such employees about--

(i) The dangers of drug abuse in the workplace;

(ii) The Contractor's policy of maintaining a drug-free workplace;

(iii) Any available drug counseling, rehabilitation, and employee assistance programs; and

(iv) The penalties that may be imposed upon employees for drug abuse violations occurring in the workplace;

(3) Provide all employees engaged in performance of the contract with a copy of the statement required by
subparagraph (b)(1) of this clause;
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(4) Notify such employees in writing in the statement required by subparagraph (b)(1) of this clause that, as a
condition of continued employment on this contract, the employee will--

(i) Abide by the terms of the statement; and

(ii) Notify the employer in writing of the employee's conviction under a criminal drug statute for a violation
occurring in the workplace no later than 5 days after such conviction.

(5) Notify the Contracting Officer in writing within 10 days after receiving notice under subdivision (b)(4)(ii) of this
clause, from an employee or otherwise receiving actual notice of such conviction. The notice shall include the
position title of the employee;

(6) Within 30 days after receiving notice under subdivision (b)(4)(ii) of this clause of a conviction, take one of the
following actions with respect to any employee who is convicted of a drug abuse violation occurring in the
workplace:

(i) Taking appropriate personnel action against such employee, up to and including termination; or

(ii) Require such employee to satisfactorily participate in a drug abuse assistance or rehabilitation program approved
for such purposes by a Federal, State, or local health, law enforcement, or other appropriate agency; and

(7) Make a good faith effort to maintain a drug-free workplace through implementation of subparagraphs (b)(1)
though (b)(6) of this clause.

(c) The Contractor, if an individual, agrees by award of the contract or acceptance of a purchase order, not to engage
in the unlawful manufacture, distribution, dispensing, possession, or use of a controlled substance while performing
this contract.

(d) In addition to other remedies available to the Government, the Contractor's failure to comply with the
requirements of paragraph (b) or (c) of this clause may, pursuant to FAR 23.506, render the Contractor subject to
suspension of contract payments, termination of the contract for default, and suspension or debarment.

(End of clause)

52.223-14      TOXIC CHEMICAL RELEASE REPORTING (OCT 2000)

(a) Unless otherwise exempt, the Contractor, as owner or operator of a facility used in the performance of this
contract, shall file by July 1 for the prior calendar year an annual Toxic Chemical Release Inventory Form (Form R)
as described in sections 313(a) and (g) of the Emergency Planning and Community Right-to-Know Act of 1986
(EPCRA) (42 U.S.C. 11023(a) and (g)), and section 6607 of the Pollution Prevention Act of 1990 (PPA) (42 U.S.C.
13106). The Contractor shall file, for each facility subject to the Form R filing and reporting requirements, the
annual Form R throughout the life of the contract.

(b) A Contractor owned or operated facility used in the performance of this contract is exempt from the requirement
to file an annual Form R if--

(1) The facility does not manufacture, process, or otherwise use any toxic chemicals listed under section 313(c) of
EPCRA, 42 U.S.C. 11023(c);

(2) The facility does not have 10 or more full-time employees as specified in section 313(b)(1)(A) of EPCRA, 42
U.S.C. 11023(b)(1)(A);
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(3) The facility does not meet the reporting thresholds of toxic chemicals established under  of EPCRA, 42 U.S.C.
11023(f) (including the alternate thresholds at 40 CFR 372.27, provided an appropriate certification form has been
filed with EPA);

(4) The facility does not fall within Standard Industrial Classification Code (SIC) major groups 20 through 39 or
their corresponding North American Industry Classification System (NAICS) sectors 31 through 33; or

(5) The facility is not located within any State of the United States, the District of Columbia, the Commonwealth of
Puerto Rico, Guam, American Samoa, the United States Virgin Islands, the Northern Mariana Islands, or any other
territory or possession over which the United States has jurisdiction.

(c) If the Contractor has certified to an exemption in accordance with one or more of the criteria in paragraph (b) of
this clause, and after award of the contract circumstances change so that any of its owned or operated facilities used
in the performance of this contract is no longer exempt--

(1) The Contractor shall notify the Contracting Officer; and

(2) The Contractor, as owner or operator of a facility used in the performance of this contract that is no longer
exempt, shall (i) submit a Toxic Chemical Release Inventory Form (Form R) on or before July 1 for the prior
calendar year during which the facility becomes eligible; and (ii) continue to file the annual Form R for the life of
the contract for such facility.

(d) The Contracting Officer may terminate this contract or take other action as appropriate, if the Contractor fails to
comply accurately and fully with the EPCRA and PPA toxic chemical release filing and reporting requirements.

(e) Except for acquisitions of commercial items, as defined in FAR Part 2, the Contractor shall--

(1) For competitive subcontracts expected to exceed $100,000 (including all options), include a solicitation
provision substantially the same as the provision at FAR 52.223-13, Certification of Toxic Chemical Release
Reporting; and

(2) Include in any resultant subcontract exceeding $100,000 (including all options), the substance of this clause,
except this paragraph (e).

52.225-5     TRADE AGREEMENTS (DEC 2001)

(a) Definitions. As used in this clause.

Caribbean Basin country means any of the following countries: Antigua and Barbuda, Aruba, Bahamas, Barbados,
Belize, British Virgin Islands, Costa Rica, Dominica, El Salvador, Grenada, Guatemala, Guyana, Haiti, Iceland,
Jamaica, Montserrat, Netherlands Antilles, Nicaragua, Panama, St. Kitts and Nevis, St. Lucia, St. Vincent and the
Grenadines, Trinidad and Tobago.

Caribbean Basin country end product means an article that--

(1) Is wholly the growth, product, or manufacture of a Caribbean Basin country; or

(2) In the case of an article that consists in whole or in part of materials from another country, has been substantially
transformed in a Caribbean Basin country into a new and different article of commerce with a name, character, or
use distinct from that of the article or articles from which it was transformed. The term refers to a product offered
for purchase under a supply contract, but for purposes of calculating the value of the end product includes services
(except transportation services) incidental to the article, provided that the value of those incidental services does not
exceed that of the article itself. The term excludes products that are excluded from duty-free treatment for Caribbean
countries under 19 U.S.C. 2703(b), which presently are--
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(i) Textiles and apparel articles that are subject to textile agreements;

(ii) Footwear, handbags, luggage, flat goods, work gloves, and leather wearing apparel not designated as eligible
articles for the purpose of the Generalized System of Preferences under Title V of the Trade Act of 1974;

(iii) Tuna, prepared or preserved in any manner in airtight containers;

(iv) Petroleum, or any product derived from petroleum; and

(v) Watches and watch parts (including cases, bracelets, and straps) of whatever type including, but not limited to,
mechanical, quartz digital, or quartz analog, if such watches or watch parts contain any material that is the product
of any country to which the Harmonized Tariff Schedule of the United States (HTSUS) column 2 rates of duty
apply.

Designated country means any of the following countries:  Aruba, Austria, Bangladesh Belgium, Benin, Bhutan,
Botswana, Burkina Faso, Burundi, Canada, Cape Verde, Central African Republic, Chad, Comoros, Denmark,
Djibouti, Equatorial Guinea.

Finland, France, Gambia, Germany, Greece, Guinea, Guinea-Bissau, Haiti, Hong Kong, Ireland, Israel, Italy, Japan.

Kiribati, Korea, Republic of Lesotho, Liechtenstein, Luxembourg, Malawi, Maldives, Mali, Mozambique, Nepal,
Netherlands, Niger, Norway, Portugal, Rwanda.

Sao Tome and Principe, Sierra Leone, Singapore, Somalia, Spain, Sweden, Switzerland, Tanzania U.R., Togo,
Tuvalu, Uganda, United Kingdom, Vanuatu, Western Samoa, Yemen.

Designated country end product means an article that--

(1) Is wholly the growth, product, or manufacture of a designated country; or

(2) In the case of an article that consists in whole or in part of materials from another country, has been substantially
transformed in a designated country into a new and different article of commerce with a name, character, or use
distinct from that of the article or articles from which it was transformed. The term refers to a product offered for
purchase under a supply contract, but for purposes of calculating the value of the end product includes services,
(except transportation services) incidental to the article, provided that the value of those incidental services does not
exceed that of the article itself.

End product means supplies delivered under a line item of a Government contract.

North American Free Trade Agreement country means Canada or Mexico.

North American Free Trade Agreement country end product means an article that--

(1) Is wholly the growth, product, or manufacture of a North American Free Trade Agreement (NAFTA) country; or

(2) In the case of an article that consists in whole or in part of materials from another country, has been substantially
transformed in a NAFTA country into a new and different article of commerce with a name, character, or use
distinct from that of the article or articles from which it was transformed. The term refers to a product offered for
purchase under a supply contract, but for purposes of calculating the value of the end product includes services,
(except transportation services) incidental to the article, provided that the value of those incidental services does not
exceed that of the article itself.

United States means the 50 States and the District of Columbia, U.S. territories and possessions, Puerto Rico, the
Northern Mariana Islands, and any other place subject to U.S. jurisdiction, but does not include leased bases.
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U.S.-made end product means an article that is mined, produced, or manufactured in the United States or that is
substantially transformed in the United States into a new and different article of commerce with a name, character,
or use distinct from that of the article or articles from which it was transformed.,

(b) Implementation. This clause implements the Trade, Agreements Act (19 U.S.C. 2501, et seq.) and the North
American Free Trade Agreement Implementation Act of 1993, (NAFTA) (19 U.S.C. 3301 note), by restricting the
acquisition of end products that are not U.S.-made, designated country, Caribbean Basin country, or NAFTA
country end products.,

(c) Delivery of end products. The Contracting Officer has determined that the Trade Agreements Act and NAFTA
apply to this acquisition. Unless otherwise specified, these trade agreements apply to all items in the Schedule. The
Contractor shall deliver under this contract only U.S.-made, designated country, Caribbean Basin country, or
NAFTA country end products except to the extent that, in its offer, it specified delivery of other end products in the
provision entitled “Trade Agreements Certificate.”

(End of clause)

52.225-11     BUY AMERICAN ACT--BALANCE OF PAYMENTS PROGRAM--CONSTRUCTION
MATERIALS UNDER TRADE AGREEMENTS (DEC 2001)

(a) Definitions. As used in this clause--

Component means an article, material, or supply incorporated directly into a construction material.

Construction material means an article, material, or supply brought to the construction site by the Contractor or
subcontractor for incorporation into the building or work. The term also includes an item brought to the site
preassembled from articles, materials, or supplies. However, emergency life safety systems, such as emergency
lighting, fire alarm, and audio evacuation systems, that are discrete systems incorporated into a public building or
work and that are produced as complete systems, are evaluated as a single and distinct construction material
regardless of when or how the individual parts or components of those systems are delivered to the construction site.
Materials purchased directly by the Government are supplies, not construction material.

Cost of components means--

(1) For components purchased by the Contractor, the acquisition cost, including transportation costs to the place of
incorporation into the end product (whether or not such costs are paid to a domestic firm), and any applicable duty
(whether or not a duty-free entry certificate is issued); or

(2) For components manufactured by the Contractor, all costs associated with the manufacture of the component,
including transportation costs as described in paragraph (1) of this definition, plus allocable overhead costs, but
excluding profit. Cost of components does not include any costs associated with the manufacture of the end product.

Designated country means any of the following countries: Aruba, Austria, Bangladesh, Belgium, Benin, Bhutan,
Botswana, Burkina Faso, Burundi, Canada, Cape Verde, Central African Republic, Chad, Comoros, Denmark,
Djibouti, Equatorial Guinea, Finland, France, Gambia, Germany, Greece, Guinea, Guinea-Bissau, Haiti, Hong
Kong, Iceland, Ireland, Israel, Italy, Japan.

Kiribati, Korea, Republic of, Lesotho, Liechtenstein, Luxembourg, Malawi, Maldives, Mali, Mozambique, Nepal,
Netherlands, Niger, Norway, Portugal, Rwanda.

Sao Tome and Principe, Sierra Leone, Singapore, Somalia, Spain, Sweden, Switzerland, Tanzania U.R., Togo,
Tuvalu, Uganda, United Kingdom, Vanuatu, Western Samoa, Yemen.
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Designated country construction material means a construction material that--

(1) Is wholly the growth, product, or manufacture of a designated country; or

(2) In the case of a construction material that consists in whole or in part of materials from another country, has been
substantially transformed in a designated country into a new and different construction material distinct from the
materials from which it was transformed.

Domestic construction material means--

(1) An unmanufactured construction material mined or produced in the United States; or

(2) A construction material manufactured in the United States, if the cost of its components mined, produced, or
manufactured in the United States exceeds 50 percent of the cost of all its components. Components of foreign
origin of the same class or kind for which nonavailability determinations have been made are treated as domestic.

Foreign construction material means a construction material other than a domestic construction material.

North American Free Trade Agreement country means Canada or Mexico.

North American Free Trade Agreement country construction material means a construction material that--

(1) Is wholly the growth, product, or manufacture of a North American Free Trade Agreement (NAFTA) country; or

(2) In the case of a construction material that consists in whole or in part of materials from another country, has been
substantially transformed in a NAFTA country into a new and different construction material distinct from the
materials from which it was transformed.

United States means the 50 States and the District of Columbia, U.S. territories and possessions, Puerto Rico, the
Northern Mariana Islands, and any other place subject to U.S. jurisdiction, but does not include leased bases.

(b) Construction materials. (1) This clause implements the Buy American Act (41 U.S.C. 10a-10d) and the Balance
of Payments Program by providing a preference for domestic construction material. In addition, the Contracting
Officer has determined that the Trade Agreements Act and the North American Free Trade Agreement (NAFTA)
apply to this acquisition. Therefore, the Buy American Act and Balance of Payments Program restrictions are
waived for designated country and NAFTA country construction materials.

(2) The Contractor shall use only domestic, designated country, or NAFTA country construction material in
performing this contract, except as provided in paragraphs (b)(3) and (b)(4) of this clause.

(3) The requirement in paragraph (b)(2) of this clause does not apply to the construction materials or components
listed by the Government as follows:   NONE

(4) The Contracting Officer may add other foreign construction material to the list in paragraph (b)(3) of this clause
if the Government determines that--

(i) The cost of domestic construction material would be unreasonable. The cost of a particular domestic construction
material subject to the restrictions of the Buy American Act is unreasonable when the cost of such material exceeds
the cost of foreign material by more than 6 percent. For determination of unreasonable cost under the Balance of
Payments Program, the Contracting Officer will use a factor of 50 percent;

(ii) The application of the restriction of the Buy American Act or Balance of Payments Program to a particular
construction material would be impracticable or inconsistent with the public interest; or
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(iii) The construction material is not mined, produced, or manufactured in the United States in sufficient and
reasonably available commercial quantities of a satisfactory quality.

(c) Request for determination of inapplicability of the Buy American Act or Balance of Payments Program. (1)(i)
Any Contractor request to use foreign construction material in accordance with paragraph (b)(4) of this clause shall
include adequate information for Government evaluation of the request, including--

(A) A description of the foreign and domestic construction materials;

(B) Unit of measure;

(C) Quantity;

(D) Price;

(E) Time of delivery or availability;

(F) Location of the construction project;

(G) Name and address of the proposed supplier; and

(H) A detailed justification of the reason for use of foreign construction materials cited in accordance with paragraph
(b)(3) of this clause.

(ii) A request based on unreasonable cost shall include a reasonable survey of the market and a completed price
comparison table in the format in paragraph (d) of this clause.

(iii) The price of construction material shall include all delivery costs to the construction site and any applicable
duty (whether or not a duty-free certificate may be issued).

(iv) Any Contractor request for a determination submitted after contract award shall explain why the Contractor
could not reasonably foresee the need for such determination and could not have requested the determination before
contract award. If the Contractor does not submit a satisfactory explanation, the Contracting Officer need not make a
determination.

(2) If the Government determines after contract award that an exception to the Buy American Act or Balance of
Payments Program applies and the Contracting Officer and the Contractor negotiate adequate consideration, the
Contracting Officer will modify the contract to allow use of the foreign construction material. However, when the
basis for the exception is the unreasonable price of a domestic construction material, adequate consideration is not
less than the differential established in paragraph (b)(4)(i) of this
clause.

(3) Unless the Government determines that an exception to the Buy American Act or Balance of Payments Program
applies, use of foreign construction material is noncompliant with the Buy American Act or Balance of Payments
Program.

(d) Data. To permit evaluation of requests under paragraph (c) of this clause based on unreasonable cost, the
Contractor shall include the following information and any applicable supporting data based on the survey of
suppliers:

                          Foreign and Domestic Construction Materials Price Comparison
----------------------------------------------------------------------------------------------------------------
  Construction material description        Unit of measure              Quantity           Price (dollars) \1\
----------------------------------------------------------------------------------------------------------------
Item 1:
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    Foreign construction material....  .......................  .......................  .......................
    Domestic construction material...  .......................  .......................  .......................
Item 2:
    Foreign construction material....  .......................  .......................  .......................
    Domestic construction material...  .......................  .......................  .......................
----------------------------------------------------------------------------------------------------------------
\1\ Include all delivery costs to the construction site and any applicable duty (whether or not a duty-free
  entry certificate is issued).
List name, address, telephone number, and contact for suppliers surveyed. Attach copy of response; if oral,
  attach summary.
Include other applicable supporting information.

(End of clause)

52.225-13      RESTRICTIONS ON CERTAIN FOREIGN PURCHASES (JUL 2000)

(a) The Contractor shall not acquire, for use in the performance of this contract, any supplies or services originating
from sources within, or that were located in or transported from or through, countries whose products are banned
from importation into the United States under regulations of the Office of Foreign Assets Control, Department of the
Treasury. Those countries are Cuba, Iran, Iraq, Libya, North Korea, Sudan, the territory of Afghanistan controlled
by the Taliban, and Serbia (excluding the territory of Kosovo).

(b) The Contractor shall not acquire for use in the performance of this contract any supplies or services from entities
controlled by the government of Iraq.

(c) The Contractor shall insert this clause, including this paragraph (c), in all subcontracts.

(End of clause)

52.226-1     UTILIZATION OF INDIAN ORGANIZATIONS AND INDIAN-OWNED ECONOMIC
ENTERPRISES (JUN 2000)

(a) Definitions. As used in this clause:

"Indian" means any person who is a member of any Indian tribe, band, group, pueblo or community that is
recognized by the Federal Government as eligible for services from the Bureau of Indian Affairs (BIA) in
accordance with 25 U.S.C. 1452(c) and any ``Native'' as defined in the Alaska Native Claims Settlement Act (43
U.S.C. 1601).

"Indian organization" means the governing body of any Indian tribe or entity established or recognized by the
governing body of an Indian tribe for the purposes of 25 U.S.C., chapter 17.

"Indian-owned economic enterprise" means any Indian-owned (as determined by the Secretary of the Interior)
commercial, industrial, or business activity established or organized for the purpose of profit, provided that Indian
ownership constitutea not less than 51 percent of the enterprise.

"Indian tribe" means any Indian tribe, band, group, pueblo or community, including native villages and native
groups (including corporations organized by Kenai, Juneau, Sitka, and Kodiak) as defined in the Alaska Native
Claims Settlement Act, that is recognized by the Federal Government as eligible for services from BIA in
accordance with 25 U.S.C. 1542(c).

"Interested party" means a prime contractor or an actual or prospective offeror whose direct economic interest would
be affected by the award of a subcontract or by the failure to award a subcontract.
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(b) The Contractor shall use its best efforts to give Indian organizations and Indian-owned economic enterprises (25
U.S.C. 1544) the maximum practicable opportunity to participate in the subcontracts it awards to the fullest extent
consistent with efficient performance of its contract.

(1) The Contracting Officer and the Contractor, acting in good faith, may rely on the representation of an Indian
organization or Indian-owned economic enterprise as to its eligibility, unless an
interested party challenges its status or the Contracting Officer has independent reason to question that status. In the
event of a challenge to the representation of a subcontractor, the Contracting Officer will refer the matter to the U.S.
Department of the Interior, Bureau of Indian Affairs (BIA), Attn: Chief, Division of
Contracting and Grants Administration, 1849 C Street, NW., MS 2626-MIB, Washington, DC 20240-4000.

The BIA will determine the eligibility and notify the Contracting Officer. No incentive payment will be made within
50 working days of subcontract award or while a challenge is pending. If a subcontractor is determined to be an
ineligible participant, no incentive payment will be made under the Indian Incentive Program.

(2) The Contractor may request an adjustment under the Indian Incentive Program to the following:

(i) The estimated cost of a cost-type contract.

(ii) The target cost of a cost-plus-incentive-fee prime contract.

(iii) The target cost and ceiling price of a fixed-price incentive prime contract.

(iv) The price of a firm-fixed-price prime contract.

(3) The amount of the adjustment to the prime contract is 5 percent of the estimated cost, target cost, or firm-fixed-
price included in the subcontract initially awarded to the Indian organization or Indian-owned economic enterprise.

(4) The Contractor has the burden of proving the amount claimed and must assert its request for an adjustment prior
to completion of contract performance.

(c) The Contracting Officer, subject to the terms and conditions of the contract and the availability of funds, will
authorize an incentive payment of 5 percent of the amount paid to the subcontractor. The Contracting Officer will
seek funding in accordance with agency procedures.

(End of clause)

52.227-1      AUTHORIZATION AND CONSENT  (JUL 1995)

(a) The Government authorizes and consents to all use and manufacture, in performing this contract or any
subcontract at any tier, of any invention described in and covered by a United States patent (1) embodied in the
structure or composition of any article the delivery of which is accepted by the Government under this contract or
(2) used in machinery, tools, or methods whose use necessarily results from compliance by the Contractor or a
subcontractor with (i) specifications or written provisions forming a part of this contract or (ii) specific written
instructions given by the Contracting Officer directing the manner of performance.  The entire liability to the
Government for infringement of a patent of the United States shall be determined solely by the provisions of the
indemnity clause, if any, included in this contract or any subcontract hereunder (including any lower-tier
subcontract), and the Government assumes liability for all other infringement to the extent of the authorization and
consent hereinabove granted.

(b) The Contractor agrees to include, and require inclusion of, this clause, suitably modified to identify the parties,
in all subcontracts at any tier for supplies or services (including construction, architect-engineer services, and
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materials, supplies, models, samples, and design or testing services expected to exceed the simplified acquisition
threshold (however, omission of this clause from any subcontract, including those at or below the simplified
acquisition threshold, does not affect this authorization and consent.)

52.228-2      ADDITIONAL BOND SECURITY (OCT 1997)

The Contractor shall promptly furnish additional security required to protect the Government and persons supplying
labor or materials under this contract if--

(a) Any surety upon any bond, or issuing financial institution for other security, furnished with this contract becomes
unacceptable to the Government.

(b) Any surety fails to furnish reports on its financial condition as required by the Government;

(c) The contract price is increased so that the penal sum of any bond becomes inadequate in the opinion of the
Contracting Officer; or

(d) An irrevocable letter of credit (ILC) used as security will expire before the end of the period of required security.
If the Contractor does not furnish an acceptable extension or replacement ILC, or other acceptable substitute, at least
30 days before an ILC's scheduled expiration, the Contracting officer has the right to immediately draw on the ILC.

52.228-11     PLEDGES OF ASSETS (FEB 1992)

(a) Offerors shall obtain from each person acting as an individual surety on a bid guarantee, a performance bond, or
a payment bond--

(1) Pledge of assets; and

(2) Standard Form 28, Affidavit of Individual Surety.

(b) Pledges of assets from each person acting as an individual surety shall be in the form of--

(1) Evidence of an escrow account containing cash, certificates of deposit, commercial or Government securities, or
other assets described in FAR 28.203-2 (except see 28.203-2(b)(2) with respect to Government securities held in
book entry form) and/or;

(2) A recorded lien on real estate. The offeror will be required to provide--

(i) Evidence of title in the form of a certificate of title prepared by a title insurance company approved by the United
States Department of Justice. This title evidence must show fee simple title vested in the surety along with any
concurrent owners; whether any real estate taxes are due and payable; and any recorded encumbrances against the
property, including the lien filed in favor of the Government as required by FAR 28.203-3(d);

(ii) Evidence of the amount due under any encumbrance shown in the evidence of title;

(iii) A copy of the current real estate tax assessment of the property or a current appraisal dated no earlier than 6
months prior to the date of the bond, prepared by a professional appraiser who certifies that the appraisal has been
conducted in accordance with the generally accepted appraisal standards as reflected in the Uniform Standards of
Professional Appraisal Practice, as promulgated by the Appraisal Foundation.

(End of clause)
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52.228-12      PROSPECTIVE SUBCONTRACTOR REQUESTS FOR BONDS.  (OCT 1995)

In accordance with Section 806(a)(3) of Pub. L. 102-190, as amended by Sections 2091 and 8105 of Pub. L. 103-
355, upon the request of a prospective subcontractor or supplier offering to furnish labor or material for the
performance of this contract for which a payment bond has been furnished to the Government pursuant to the Miller
Act, the Contractor shall promptly provide a copy of such payment bond to the requester.

52.228-14     IRREVOCABLE LETTER OF CREDIT (DEC 1999)

(a) “Irrevocable letter of credit” (ILC), as used in this clause, means a written commitment by a federally insured
financial institution to pay all or part of a stated amount of money, until the expiration date of the letter, upon
presentation by the Government (the beneficiary) of a written demand therefor. Neither the financial institution nor
the offeror/Contractor can revoke or condition the letter of credit.

(b) If the offeror intends to use an ILC in lieu of a bid bond, or to secure other types of bonds such as performance
and payment bonds, the letter of credit and letter of confirmation formats in paragraphs (e) and (f) of this clause
shall be used.

(c) The letter of credit shall be irrevocable, shall require presentation of no document other than a written demand
and the ILC (including confirming letter, if any), shall be issued/confirmed by an acceptable federally insured
financial institution as provided in paragraph (d) of this clause, and--

(1) If used as a bid guarantee, the ILC shall expire no earlier than 60 days after the close of the bid acceptance
period;

(2) If used as an alternative to corporate or individual sureties as security for a performance or payment bond, the
offeror/Contractor may submit an ILC with an initial expiration date estimated to cover the entire period for which
financial security is required or may submit an ILC with an initial expiration date that is a minimum period of one
year from the date of issuance. The ILC shall provide that, unless the issuer provides the beneficiary written notice
of non-renewal at least 60 days in advance of the current expiration date, the ILC is automatically extended without
amendment for one year from the expiration date, or any future expiration date, until the period of required coverage
is completed and the Contracting Officer provides the financial institution with a written statement waiving the right
to payment. The period of required coverage shall be:

(i) For contracts subject to the Miller Act, the later of--

(A) One year following the expected date of final payment;

(B) For performance bonds only, until completion of any warranty period; or

(C) For payment bonds only, until resolution of all claims filed against the payment bond during the one-year period
following final payment.

(ii) For contracts not subject to the Miller Act, the later of--

(A) 90 days following final payment; or

(B) For performance bonds only, until completion of any warranty period.

(d) Only federally insured financial institutions rated investment grade or higher shall issue or confirm the ILC. The
offeror/Contractor shall provide the Contracting Officer a credit rating that indicates the financial institution has the
required rating(s) as of the date of issuance of the ILC. Unless the financial institution issuing the ILC had letter of
credit business of less than $25 million in the past year, ILCs over $5 million must be confirmed by another
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acceptable financial institution that had letter of credit business of less than $25 million in the past year.

(e) The following format shall be used by the issuing financial institution to create an ILC:

_______________________________________________

[Issuing Financial Institution's Letterhead or Name and Address]

Issue Date ____________

IRREVOCABLE LETTER OF CREDIT NO. __________

Account party's name _____________________________

Account party's address ___________________________

For Solicitation No. _______________(for reference only)

TO: [U.S. Government agency]

[U.S. Government agency's address]

1. We hereby establish this irrevocable and transferable Letter of Credit in your favor for one or more drawings up
to United States $________. This Letter of Credit is payable at [issuing financial institution's and, if any, confirming
financial institution's] office at [issuing financial institution's address and, if any, confirming financial institution's
address] and expires with our close of business on ________, or any automatically extended expiration date.

2. We hereby undertake to honor your or the transferee's sight draft(s) drawn on the issuing or, if any, the
confirming financial institution, for all or any part of this credit if presented with this Letter of Credit and
confirmation, if any, at the office specified in paragraph 1 of this Letter of Credit on or before the  expiration date or
any automatically extended expiration date.

3. [This paragraph is omitted if used as a bid guarantee, and subsequent paragraphs are renumbered.] It is a
condition of this Letter of Credit that it is deemed to be automatically extended without amendment for one year
from the expiration date hereof, or any future expiration date, unless at least 60 days prior to any expiration date, we
notify you or the transferee by registered mail, or other receipted means of delivery, that we elect not to consider this
Letter of Credit renewed for any such additional period. At the time we notify you, we also agree to notify the
account party (and confirming financial institution, if any) by the same means of delivery.

4. This Letter of Credit is transferable. Transfers and assignments of proceeds are to be effected without charge to
either the beneficiary or the transferee/assignee of proceeds. Such transfer or assignment shall be only at the written
direction of the Government (the beneficiary) in a form satisfactory to the issuing financial institution and the
confirming financial institution, if any.

5. This Letter of Credit is subject to the Uniform Customs and Practice (UCP) for Documentary Credits, 1993
Revision, International Chamber of Commerce Publication No. 500, and to the extent not inconsistent therewith, to
the laws of _____________________ [state of confirming financial institution, if any, otherwise state of issuing
financial institution].

6. If this credit expires during an interruption of business of this financial institution as described in Article 17 of the
UCP, the financial institution specifically agrees to effect payment if this credit is drawn against within 30 days after
the resumption of our business.

Sincerely,
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_______________________

[Issuing financial institution]

(f) The following format shall be used by the financial institution to confirm an ILC:

_______________________________________________
[Confirming Financial Institution's Letterhead or Name and Address]

(Date) __________________

Our Letter of Credit Advice Number _________________

Beneficiary: ______________ [U.S. Government agency]

Issuing Financial Institution: _______________________

Issuing Financial Institution's LC No.: _______________

Gentlemen:

1. We hereby confirm the above indicated Letter of Credit, the original of which is attached, issued by __________
[name of issuing financial institution] for drawings of up to United States dollars ___________/U.S. $_______ and
expiring with our close of business on _____________ [the expiration date], or any automatically extended
expiration date.

2. Draft(s) drawn under the Letter of Credit and this Confirmation are payable at our office located at
___________________.

3. We hereby undertake to honor sight draft(s) drawn under and presented with the Letter of Credit and this
Confirmation at our offices as specified herein.

4. [This paragraph is omitted if used as a bid guarantee, and subsequent paragraphs are renumbered.] It is a
condition of this confirmation that it be deemed automatically extended without amendment for one year from the
expiration date hereof, or any automatically extended expiration date, unless:

(a) At least 60 days prior to any such expiration date, we shall notify the Contracting Officer, or the transferee and
the issuing financial institution, by registered mail or other receipted means of delivery, that we elect not to consider
this confirmation extended for any such additional period; or

(b) The issuing financial institution shall have exercised its right to notify you or the transferee, the account party,
and ourselves, of its election not to extend the expiration date of the Letter of Credit.

5. This confirmation is subject to the Uniform Customs and Practice (UCP) for Documentary Credits, 1993
Revision, International Chamber of Commerce Publication No. 500, and to the extent not inconsistent therewith, to
the laws of ________ [state of confirming financial institution].

6. If this confirmation expires during an interruption of business of this financial institution as described in Article
17 of the UCP, we specifically agree to effect payment if this credit is drawn against within 30 days after the
resumption of our business.

Sincerely,

___________________________
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[Confirming financial institution]

(g) The following format shall be used by the Contracting Officer for a sight draft to draw on the Letter of Credit:

SIGHT DRAFT

__________________________

[City, State]

(Date) _____________________

[Name and address of financial institution]

Pay to the order of ______________ [Beneficiary Agency] ___________ the sum of United States $____________.
This draft is drawn under Irrevocable Letter of Credit No. ___________________________________________.

_______________________

[Beneficiary Agency]

By: ___________________

(End of clause)

52.228-15     PERFORMANCE AND PAYMENT BONDS--CONSTRUCTION (JUL 2000)-

(a) Definitions. As used in this clause--

Original contract price means the award price of the contract; or, for requirements contracts, the price payable for
the estimated total quantity; or, for indefinite-quantity contracts, the price payable for the specified minimum
quantity. Original contract price does not include the price of any options, except those options exercised at the time
of contract award.

(b) Amount of required bonds. Unless the resulting contract price is $100,000 or less, the successful offeror shall
furnish performance and payment bonds to the Contracting Officer as follows:

(1) Performance bonds (Standard Form 25). The penal amount of performance bonds at the time of contract award
shall be 100 percent of the original contract price.

(2) Payment Bonds (Standard Form 25-A). The penal amount of payment bonds at the time of contract award shall
be 100 percent of the original contract price.

(3) Additional bond protection. (i) The Government may require additional performance and payment bond
protection if the contract price is increased. The increase in protection generally will equal 100 percent of the
increase in contract price.

(ii) The Government may secure the additional protection by directing the Contractor to increase the penal amount
of the existing bond or to obtain an additional bond.

(c) Furnishing executed bonds. The Contractor shall furnish all executed bonds, including any necessary reinsurance
agreements, to the Contracting Officer, within the time period specified in the Bid Guarantee provision of the
solicitation, or otherwise specified by the Contracting Officer, but in any event, before starting work.
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(d) Surety or other security for bonds. The bonds shall be in the form of firm commitment, supported by corporate
sureties whose names appear on the list contained in Treasury Department Circular 570, individual sureties, or by
other acceptable security such as postal money order, certified check, cashier's check, irrevocable letter of credit, or,
in accordance with Treasury Department regulations, certain bonds or notes of the United States. Treasury Circular
570 is published in the Federal Register or may be obtained from the U.S. Department of Treasury, Financial
Management Service, Surety Bond Branch, 401 14th Street, NW, 2nd Floor, West Wing, Washington, DC 20227.

(e) Notice of subcontractor waiver of protection (40 U.S.C. 270b(c). Any waiver of the right to sue on the payment
bond is void unless it is in writing, signed by the person whose right is waived, and executed after such person has
first furnished labor or material for use in the performance of the contract.

(End of clause)

52.229-3     FEDERAL, STATE, AND LOCAL TAXES (JAN 1991)

(a) "Contract date," as used in this clause, means the date set for bid opening or, if this is a negotiated contract or a
modification, the effective date of this contract or modification.

"All applicable Federal, State, and local taxes and duties," as used in this clause, means all taxes and duties, in effect
on the contract date, that the taxing authority is imposing and collecting on the transactions or property covered by
this contract.

"After-imposed Federal tax," as used in this clause, means any new or increased Federal excise tax or duty, or tax
that was exempted or excluded on the contract date but whose exemption was later revoked or reduced during the
contract period, on the transactions or property covered by this contract that the Contractor is required to pay or bear
as the result of legislative, judicial, or administrative action taking effect after the contract date. It does not include
social security tax or other employment taxes.

"After-relieved Federal tax," as used in this clause, means any amount of Federal excise tax or duty, except social
security or other employment taxes, that would otherwise have been payable on the transactions or property covered
by this contract, but which the Contractor is not required to pay or bear, or for which the Contractor obtains a refund
or drawback, as the result of legislative, judicial, or administrative action taking effect after the contract date.

(b) The contract price includes all applicable Federal, State, and local taxes and duties.

(c) The contract price shall be increased by the amount of any after-imposed Federal tax, provided the Contractor
warrants in writing that no amount for such newly imposed Federal excise tax or duty or rate increase was included
in the contract price, as a contingency reserve or otherwise.

(d) The contract price shall be decreased by the amount of any after-relieved Federal tax.

(e) The contract price shall be decreased by the amount of any Federal excise tax or duty, except social security or
other employment taxes, that the Contractor is required to pay or bear, or does not obtain a refund of, through the
Contractor's fault, negligence, or failure to follow instructions of the Contracting Officer.

(f) No adjustment shall be made in the contract price under this clause unless the amount of the adjustment exceeds
$250.

(g) The Contractor shall promptly notify the Contracting Officer of all matters relating to any Federal excise tax or
duty that reasonably may be expected to result in either an increase or decrease in the contract price and shall take
appropriate action as the Contracting Officer directs.

(h) The Government shall, without liability, furnish evidence appropriate to establish exemption from any Federal,
State, or local tax when the Contractor requests such evidence and a reasonable basis exists to sustain the exemption.
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(End of clause)

52.230-3     DISCLOSURE AND CONSISTENCY OF COST ACCOUNTING PRACTICES (APR 1998)

(a) The Contractor, in connection with this contract, shall--

(1) Comply with the requirements of 48 CFR 9904.401, Consistency in Estimating, Accumulating, and Reporting
Costs; 48 CFR 9904.402, Consistency in Allocating Costs Incurred for the Same Purpose; 48 CFR 9904.405,
Accounting for Unallowable Costs; and 48 CFR 9904.406, Cost Accounting Standard--Cost Accounting Period, in
effect on the date of award of this contract as indicated in 48 CFR Part 9904.

(2) (CAS-covered Contracts Only) If it is a business unit of a company required to submit a Disclosure Statement,
disclose in writing its cost accounting practices as required by 48 CFR 9903.202-1 through 9903.202-5. If the
Contractor has notified the Contracting Officer that the Disclosure Statement contains trade secrets and commercial
or financial information which is privileged and confidential, the Disclosure Statement shall be protected and shall
not be released outside of the Government.

(3)(i) Follow consistently the Contractor's cost accounting practices. A change to such practices may be proposed,
however, by either the Government or the Contractor, and the Contractor agrees to negotiate with the Contracting
Officer the terms and conditions under which a change may be made. After the terms and conditions under which
the change is to be made have been agreed to, the change must be applied prospectively to this contract, and the
Disclosure Statement, if affected, must be amended accordingly.

(ii) The Contractor shall, when the parties agree to a change to a cost accounting practice and the Contracting
Officer has made the finding required in 48 CFR 9903.201-6(b), that the change is desirable and not detrimental to
the interests of the Government, negotiate an equitable adjustment as provided in the Changes clause of this
contract. In the absence of the required finding, no agreement may be made under this contract clause that will
increase costs paid by the United States.

(4) Agree to an adjustment of the contract price or cost allowance, as appropriate, if the Contractor or a
subcontractor fails to comply with the applicable CAS or to follow any cost accounting practice, and such failure
results in any increased costs paid by the United States. Such adjustment shall provide for recovery of the increased
costs to the United States together with interest thereon computed at the annual rate of interest established under the
Internal Revenue Code of 1986 (26 U.S.C. 6621), from the time the payment by the United States was made to the
time the adjustment is effected.

(b) If the parties fail to agree whether the Contractor has complied with an applicable CAS, rule, or regulation as
specified in 48 CFR 9903 and 9904 and as to any cost adjustment demanded by the United States, such failure to
agree will constitute a dispute under the Contract Disputes Act (41 U.S.C. 601).

(c) The Contractor shall permit any authorized representatives of the Government to examine and make copies of
any documents, papers, and records relating to compliance with the requirements of this clause.

(d) The Contractor shall include in all negotiated subcontracts, which the Contractor enters into, the substance of this
clause, except paragraph (b), and shall require such inclusion in all other subcontracts of any tier, except that--

(1) If the subcontract is awarded to a business unit which pursuant to 48 CFR 9903.201-2 is subject to other types of
CAS coverage, the substance of the applicable clause set forth in subsection 30.201-4 of the Federal Acquisition
Regulation shall be inserted.

(2) This requirement shall apply only to negotiated subcontracts in excess of $500,000.

(3)  The requirement shall not apply to negotiated subcontracts otherwise exempt from the requirement to include a
CAS clause as specified in 48 CFR 9903.201-1.
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52.232-5     PAYMENTS UNDER FIXED-PRICE CONSTRUCTION CONTRACTS (MAY 1997)

(a) Payment of price. The Government shall pay the Contractor the contract price as provided in this contract.

(b) Progress payments. The Government shall make progress payments monthly as the work proceeds, or at more
frequent intervals as determined by the Contracting Officer, on estimates of work accomplished which meets the
standards of quality established under the contract, as approved by the Contracting Officer.

(1) The Contractor's request for progress payments shall include the following substantiation:

(i) An itemization of the amounts requested, related to the various elements of work required by the contract covered
by the payment requested.

(ii) A listing of the amount included for work performed by each subcontractor under the contract.

(iii) A listing of the total amount of each subcontract under the contract.

(iv) A listing of the amounts previously paid to each such subcontractor under the contract.

(v) Additional supporting data in a form and detail required by the Contracting Officer.

(2) In the preparation of estimates, the Contracting Officer may authorize material delivered on the site and
preparatory work done to be taken into consideration. Material delivered to the Contractor at locations other than the
site also may be taken into consideration if--

(i) Consideration is specifically authorized by this contract; and

(ii) The Contractor furnishes satisfactory evidence that it has acquired title to such material and that the material will
be used to perform this contract.

(c) Contractor certification. Along with each request for progress payments, the Contractor shall furnish the
following certification, or payment shall not be made: (However, if the Contractor elects to delete paragraph (c)(4)
from the certification, the certification is still acceptable.)

I hereby certify, to the best of my knowledge and belief, that--

(1) The amounts requested are only for performance in accordance with the specifications, terms, and conditions of
the contract;

(2) Payments to subcontractors and suppliers have been made from previous payments received under the contract,
and timely payments will be made from the proceeds of the payment covered by this certification, in accordance
with subcontract agreements and the requirements of chapter 39 of Title 31, United States Code;

(3) This request for progress payments does not include any amounts which the prime contractor intends to withhold
or retain from a subcontractor or supplier in accordance with the terms and conditions of the subcontract; and

(4) This certification is not to be construed as final acceptance of a subcontractor's performance.

_____________________

(Name)

______________________

(Title)
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______________________

(Date)

(d) Refund of unearned amounts. If the Contractor, after making a certified request for progress payments, discovers
that a portion or all of such request constitutes a payment for performance by the Contractor that fails to conform to
the specifications, terms, and conditions of this contract (hereinafter referred to as the "unearned amount"), the
Contractor shall--

(1) Notify the Contracting Officer of such performance deficiency; and

(2) Be obligated to pay the Government an amount (computed by the Contracting Officer in the manner provided in
paragraph (j) of this clause) equal to interest on the unearned amount from the 8th day after the date of receipt of the
unearned amount until--

(i) The date the Contractor notifies the Contracting Officer that the performance deficiency has been corrected; or

(ii) The date the Contractor reduces the amount of any subsequent certified request for progress payments by an
amount equal to the unearned amount.

(e) Retainage. If the Contracting Officer finds that satisfactory progress was achieved during any period for which a
progress payment is to be made, the Contracting Officer shall authorize payment to be made in full. However, if
satisfactory progress has not been made, the Contracting Officer may retain a maximum of 10 percent of the amount
of the payment until satisfactory progress is achieved. When the work is substantially complete, the Contracting
Officer may retain from previously withheld funds and future progress payments that amount the Contracting
Officer considers adequate for protection of the Government and shall release to the Contractor all the remaining
withheld funds. Also, on completion and acceptance of each separate building, public work, or other division of the
contract, for which the price is stated separately in the contract, payment shall be made for the completed work
without retention of a percentage.

(f) Title, liability, and reservation of rights. All material and work covered by progress payments made shall, at the
time of payment, become the sole property of the Government, but this shall not be construed as--

(1) Relieving the Contractor from the sole responsibility for all material and work upon which payments have been
made or the restoration of any damaged work; or

(2) Waiving the right of the Government to require the fulfillment of all of the terms of the contract.

(g) Reimbursement for bond premiums. In making these progress payments, the Government shall, upon request,
reimburse the Contractor for the amount of premiums paid for performance and payment bonds (including
coinsurance and reinsurance agreements, when applicable) after the Contractor has furnished evidence of full
payment to the surety. The retainage provisions in paragraph (e) of this clause shall not apply to that portion of
progress payments attributable to bond premiums.

(h) Final payment. The Government shall pay the amount due the Contractor under this contract after--

(1) Completion and acceptance of all work;

(2) Presentation of a properly executed voucher; and

(3) Presentation of release of all claims against
the Government arising by virtue of this contract, other than claims, in stated amounts, that the Contractor has
specifically excepted from the operation of the release. A release may also be required of the assignee if the
Contractor's claim to amounts payable under this contract has been assigned under the Assignment of Claims Act of
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1940 (31 U.S.C. 3727 and 41 U.S.C. 15).

(i) Limitation because of undefinitized work. Notwithstanding any provision of this contract, progress payments
shall not exceed 80 percent on work accomplished on undefinitized contract actions. A "contract action" is any
action resulting in a contract, as defined in FAR Subpart 2.1, including contract modifications for additional supplies
or services, but not including contract modifications that are within the scope and under the terms of the contract,
such as contract modifications issued pursuant to the Changes clause, or funding and other administrative changes.

(j) Interest computation on unearned amounts. In accordance with 31 U.S.C. 3903(c)(1), the amount payable under
subparagraph (d)(2) of this clause shall be--

(1) Computed at the rate of average bond equivalent rates of 91-day Treasury bills auctioned at the most recent
auction of such bills prior to the date the Contractor receives the unearned amount; and

(2) Deducted from the next available payment to the Contractor.

52.232-16     PROGRESS PAYMENTS (MAR 2000)

The Government will make progress payments to the Contractor when requested as work progresses, but not more
frequently than monthly, in amounts of $2,500 or more approved by the Contracting Officer, under the following
conditions:

(a) Computation of amounts. (1) Unless the Contractor requests a smaller amount, the Government will compute
each progress payment as 80 percent of the Contractor's total costs incurred under this contract whether or not
actually paid, plus financing payments to subcontractors (see paragraph (j) of this clause), less the sum of all
previous progress payments made by the Government under this contract. The Contracting Officer will consider cost
of money that would be allowable under FAR 31.205-10 as an incurred cost for progress payment purposes.

(2) The amount of financing and other payments for supplies and services purchased directly for the contract are
limited to the amounts that have been paid by cash, check, or other forms of payment, or that will be paid to
subcontractors--

(i) In accordance with the terms and conditions of a subcontract or invoice; and

(ii) Ordinarily prior to the submission of the Contractor's next payment request to the Government.

(3) The Government will exclude accrued costs of Contractor contributions under employee pension plans until
actually paid unless--

(i) The Contractor's practice is to make contributions to the retirement fund quarterly or more frequently; and

(ii) The contribution does not remain unpaid 30 days after the end of the applicable quarter or shorter payment
period (any contribution remaining unpaid shall be excluded from the Contractor's total costs for progress payments
until paid).

(4) The Contractor shall not include the following in total costs for progress payment purposes in subparagraph
(a)(1)(i) above:

(i) Costs that are not reasonable, allocable to this contract, and consistent with sound and generally accepted
accounting principles and practices.

(ii) Costs incurred by subcontractors or suppliers.
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(iii) Costs ordinarily capitalized and subject to depreciation or amortization except for the properly depreciated or
amortized portion of such costs.

(iv) Payments made or amounts payable to subcontractors or suppliers, except for --

(A) Completed work, including partial deliveries, to which the Contractor has acquired title; and

(B) Work under cost-reimbursement or time-and-material subcontracts to which the Contractor has acquired title.

(5) The Contractor shall not include the following in total costs for progress payment purposes in paragraph (a)(1) of
this clause:

(i) the progress payments made against incomplete work (including allowable unliquidated progress payments to
subcontractors) nor

(ii) the value, for progress payment purposes, of the incomplete work. Incomplete work shall be considered to be the
supplies and services required by this contract, for which delivery and invoicing by the Contractor and acceptance
by the Government are incomplete.

(6) The total amount of progress payments shall not exceed 80 percent of the total contract price.

(7) If a progress payment or the unliquidated progress payments exceed the amounts permitted by subparagraphs
(a)(4) or (a)(5) above, the Contractor shall repay the amount of such excess to the Government on demand.

(8) Notwithstanding any other terms of the contract, the Contractor agrees not to request progress payments in dollar
amounts of less than $2,500. The Contracting Officer may make exceptions.

(b) Liquidation. Except as provided in the Termination for Convenience of the Government clause, all progress
payments shall be liquidated by deducting from any payment under this contract, other than advance or progress
payments, the unliquidated progress payments, or 80 percent of the amount invoiced, whichever is less. The
Contractor shall repay to the Government any amounts required by a retroactive price reduction, after computing
liquidations and payments on past invoices at the reduced prices and adjusting the unliquidated progress payments
accordingly. The Government reserves the right to unilaterally change from the ordinary liquidation rate to an
alternate rate when deemed appropriate for proper contract financing.

(c) Reduction or suspension. The Contracting Officer may reduce or suspend progress payments, increase the rate of
liquidation, or take a combination of these actions, after finding on substantial evidence any of the following
conditions:

(1) The Contractor failed to comply with any material requirement of this contract (which includes paragraphs (f)
and (g) below).

(2) Performance of this contract is endangered by the Contractor's (i) failure to make progress or (ii) unsatisfactory
financial condition.

(3) Inventory allocated to this contract substantially exceeds reasonable requirements.

(4) The Contractor is delinquent in payment of the costs of performing this contract in the ordinary course of
business.

(5) The unliquidated progress payments exceed the fair value of the work accomplished on the undelivered portion
of this contract.

(6) The Contractor is realizing less profit than that reflected in the establishment of any alternate liquidation rate in
paragraph (b) above, and that rate is less than the progress payment rate stated in subparagraph (a)(1) above.
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(d) Title. (1) Title to the property described in this paragraph (d) shall vest in the Government. Vestiture shall be
immediately upon the date of this contract, for property acquired or produced before that date. Otherwise, vestiture
shall occur when the property is or should have been allocable or properly chargeable to this contract.

(2) "Property," as used in this clause, includes all of the below-described items acquired or produced by the
Contractor that are or should be allocable or properly chargeable to this contract under sound and generally accepted
accounting principles and practices.

(i) Parts, materials, inventories, and work in process;

(ii) Special tooling and special test equipment to which the Government is to acquire title under any other clause of
this contract;

(iii) Nondurable (i.e., noncapital) tools, jigs, dies, fixtures, molds, patterns, taps, gauges, test equipment, and other
similar manufacturing aids, title to which would not be obtained as special tooling under subparagraph (ii) above;
and

(iv) Drawings and technical data, to the extent the Contractor or subcontractors are required to deliver them to the
Government by other clauses of this contract.

(3) Although title to property is in the Government under this clause, other applicable clauses of this contract; e.g.,
the termination or special tooling clauses, shall determine the handling and disposition of the property.

(4) The Contractor may sell any scrap resulting from production under this contract without requesting the
Contracting Officer's approval, but the proceeds shall be credited against the costs of performance.

(5) To acquire for its own use or dispose of property to which title is vested in the Government under this clause, the
Contractor must obtain the Contracting Officer's advance approval of the action and the terms. The Contractor shall
(i) exclude the allocable costs of the property from the costs of contract performance, and (ii) repay to the
Government any amount of unliquidated progress payments allocable to the property. Repayment may be by cash or
credit memorandum.

(6) When the Contractor completes all of the obligations under this contract, including liquidation of all progress
payments, title shall vest in the Contractor for all property (or the proceeds thereof) not--

(i) Delivered to, and accepted by, the Government under this contract; or

(ii) Incorporated in supplies delivered to, and accepted by, the Government under this contract and to which title is
vested in the Government under this clause.

(7) The terms of this contract concerning liability for Government-furnished property shall not apply to property to
which the Government acquired title solely under this clause.

(e) Risk of loss. Before delivery to and acceptance by the Government, the Contractor shall bear the risk of loss for
property, the title to which vests in the Government under this clause, except to the extent the Government expressly
assumes the risk. The Contractor shall repay the Government an amount equal to the unliquidated progress payments
that are based on costs allocable to property that is damaged, lost, stolen, or destroyed.

(f) Control of costs and property. The Contractor shall maintain an accounting system and controls adequate for the
proper administration of this clause.

(g) Reports and access to records. The Contractor shall promptly furnish reports, certificates, financial statements,
and other pertinent information reasonably requested by the Contracting Officer for the administration of this clause.
Also, the Contractor shall give the Government reasonable opportunity to examine and verify the Contractor's
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books, records, and accounts.

(h) Special terms regarding default. If this contract is terminated under the Default clause, (i) the Contractor shall, on
demand, repay to the Government the amount of unliquidated progress payments and (ii) title shall vest in the
Contractor, on full liquidation of progress payments, for all property for which the Government elects not to require
delivery under the Default clause. The Government shall be liable for no payment except as provided by the Default
clause.

(i) Reservations of rights. (1) No payment or vesting of title under this clause shall (i) excuse the Contractor from
performance of obligations under this contract or (ii) constitute a waiver of any of the rights or remedies of the
parties under the contract.

(2) The Government's rights and remedies under this clause (i) shall not be exclusive but rather shall be in addition
to any other rights and remedies provided by law or this contract and (ii) shall not be affected by delayed, partial, or
omitted exercise of any right, remedy, power, or privilege, nor shall such exercise or any single exercise preclude or
impair any further exercise under this clause or the exercise of any other right, power, or privilege of the
Government.

(j) Financing payments to subcontractors. The financing payments to subcontractors mentioned in paragraphs (a)(1)
and (a)(2) of this clause shall be all financing payments to subcontractors or divisions, if the following conditions
are met:

(1) The amounts included are limited to--

(i) The unliquidated remainder of financing payments made; plus

(ii) Any unpaid subcontractor requests for financing payments.

(2) The subcontract or interdivisional order is expected to involve a minimum of approximately 6 months between
the beginning of work and the first delivery; or, if the subcontractor is a small business concern, 4 months.

(3) If the financing payments are in the form of progress payments, the terms of the subcontract or interdivisional
order concerning progress payments--

(i) Are substantially similar to the terms of this clause for any subcontractor that is a large business concern, or this
clause with its Alternate I for any subcontractor that is a small business concern;

(ii) Are at least as favorable to the Government as the terms of this clause;

(iii) Are not more favorable to the subcontractor or division than the terms of this clause are to the Contractor;

(iv) Are in conformance with the requirements of FAR 32.504(e); and

(v) Subordinate all subcontractor rights concerning property to which the Government has title under the subcontract
to the Government's right to require delivery of the property to the Government if--

(A) The Contractor defaults; or

(B) The subcontractor becomes bankrupt or insolvent.

(4) If the financing payments are in the form of performance-based payments, the terms of the subcontract or
interdivisional order concerning payments--

(i) Are substantially similar to the Performance-Based Payments clause at FAR 52.232-32 and meet the criteria for,
and definition of, performance-based payments in FAR Part 32;
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(ii) Are in conformance with the requirements of FAR 32.504(f); and

(iii) Subordinate all subcontractor rights concerning property to which the Government has title under the
subcontract to the Government's right to require delivery of the property to the Government if--

(A) The Contractor defaults; or

(B) The subcontractor becomes bankrupt or insolvent.

(5) If the financing payments are in the form of commercial item financing payments, the terms of the subcontract or
interdivisional order concerning payments--

(i) Are constructed in accordance with FAR 32.206(c) and included in a subcontract for a commercial item purchase
that meets the definition and standards for acquisition of commercial items in FAR Parts 2 and 12;

(ii) Are in conformance with the requirements of FAR 32.504(g); and

(iii) Subordinate all subcontractor rights concerning property to which the Government has title under the
subcontract to the Government's right to require delivery of the property to the Government if--

(A) The Contractor defaults; or

(B) The subcontractor becomes bankrupt or insolvent.

(6) If financing is in the form of progress payments, the progress payment rate in the subcontract is the customary
rate used by the contracting agency, depending on whether the subcontractor is or is not a small business concern.

(7) Concerning any proceeds received by the Government for property to which title has vested in the Government
under the subcontract terms, the parties agree that the proceeds shall be applied to reducing any unliquidated
financing payments by the Government to the Contractor under this contract.

(8) If no unliquidated financing payments to the Contractor remain, but there are unliquidated financing payments
that the Contractor has made to any subcontractor, the Contractor shall be subrogated to all the rights the
Government obtained through the terms required by this clause to be in any subcontract, as if all such rights had
been assigned and transferred to the Contractor.

(9) To facilitate small business participation in subcontracting under this contract, the Contractor shall provide
financing payments to small business concerns, in conformity with the standards for customary contract financing
payments stated in FAR 32.113. The Contractor shall not consider the need for such financing payments as a
handicap or adverse factor in the award of subcontracts.

(k) Limitations on Undefinitized Contract Actions. Notwithstanding any other progress payment provisions in this
contract, progress payments may not exceed 80 percent of costs incurred on work accomplished under undefinitized
contract actions. A "contract action" is any action resulting in a contract, as defined in Subpart 2.1, including
contract modifications for additional supplies or services, but not including contract modifications that are within the
scope and under the terms of the contract, such as contract modifications issued pursuant to the Changes clause, or
funding and other administrative changes. This limitation shall apply to the costs incurred, as computed in
accordance with paragraph (a) of this clause, and shall remain in effect until the contract action is definitized. Costs
incurred which are subject to this limitation shall be segregated on Contractor progress payment requests and
invoices from those costs eligible for higher progress payment rates. For purposes of progress payment liquidation,
as described in paragraph (b) of this clause, progress payments for undefinitized contract actions shall be liquidated
at 80 percent of the amount invoiced for work performed under the undefinitized contract action as long as the
contract action remains undefinitized. The amount of unliquidated progress payments for undefinitized contract
actions shall not exceed 80 percent of the maximum liability of the Government under the undefinitized contract
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action or such lower limit specified elsewhere in the contract. Separate limits may be specified for separate actions.

52.232-23     ASSIGNMENT OF CLAIMS (JAN 1986)

(a) The Contractor, under the Assignment of Claims Act, as amended, 31 U.S.C. 3727, 41 U.S.C. 15 (hereafter
referred to as "the Act"), may assign its rights to be paid amounts due or to become due as a result of the
performance of this contract to a bank, trust company, or other financing institution, including any Federal lending
agency. The assignee under such an assignment may thereafter further assign or reassign its right under the original
assignment to any type of financing institution described in the preceding sentence.

(b) Any assignment or reassignment authorized under the Act and this clause shall cover all unpaid amounts payable
under this contract, and shall not be made to more than one party, except that an assignment or reassignment may be
made to one party as agent or trustee for two or more parties participating in the financing of this contract.

(c) The Contractor shall not furnish or disclose to any assignee under this contract any classified document
(including this contract) or information related to work under this contract until the Contracting Officer authorizes
such action in writing.

52.232-27     PROMPT PAYMENT FOR CONSTRUCTION CONTRACTS (MAY 2001)

Notwithstanding any other payment terms in this contract, the Government will make invoice payments and contract
financing payments under the terms and conditions specified in this clause. Payment shall be considered as being
made on the day a check is dated or the date of an electronic funds transfer. Definitions of pertinent terms are set
forth in sections 2.101 and 32.902 of the Federal Acquisition Regulation. All days referred to in this clause are
calendar days, unless otherwise specified. (However, see subparagraph (a)(3) concerning payments due on
Saturdays, Sundays, and legal holidays.)

(a) Invoice payments. (1) Types of invoice payments. For purposes of this clause, there are several types of invoice
payments that may occur under this contract, as follows:

(i) Progress payments, if provided for elsewhere in this contract, based on Contracting Officer approval of the
estimated amount and value of work or services performed, including payments for reaching milestones in any
project:

(A) The due date for making such payments shall be 14 days after receipt of the payment request by the designated
billing office. If the designated billing office fails to annotate the payment request with the actual date of receipt at
the time of receipt, the payment due date shall be the 14th day after the date of the Contractor's payment request,
provided a proper payment request is received and there is no disagreement over quantity, quality, or Contractor
compliance with contract requirements.

(B) The due date for payment of any amounts retained by the Contracting Officer in accordance with the clause at
52.232-5, Payments Under Fixed-Price Construction Contracts, shall be as specified in the contract or, if not
specified, 30 days after approval for release to the Contractor by the Contracting Officer.

(ii) Final payments based on completion and acceptance of all work and presentation of release of all claims against
the Government arising by virtue of the contract, and payments for partial deliveries that have been accepted by the
Government (e.g., each separate building, public work, or other division of the contract for which the price is stated
separately in the contract):

(A) The due date for making such payments shall be either the 30th day after receipt by the designated billing office
of a proper invoice from the Contractor, or the 30th day after Government acceptance of the work or services
completed by the Contractor, whichever is later. If the designated billing office fails to annotate the invoice with the
date of actual receipt at the time of receipt, the invoice payment due date shall be the 30th day after the date of the
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Contractor's invoice, provided a proper invoice is received and there is no disagreement over quantity, quality, or
Contractor compliance with contract requirements.

(B) On a final invoice where the payment amount is subject to contract settlement actions (e.g., release of claims),
acceptance shall be deemed to have occurred on the effective date of the contract settlement.

(2) Contractor's invoice. The Contractor shall prepare and submit invoices to the designated billing office specified
in the contract. A proper invoice must include the items listed in subdivisions (a)(2)(i) through (a)(2)(ix) of this
clause. If the invoice does not comply with these requirements, it shall be returned within 7 days after the date the
designated billing office received the invoice, with a statement of the reasons why it is not a proper invoice.
Untimely notification will be taken into account in computing any interest penalty owed the Contractor in the
manner described in subparagraph (a)(4) of this clause.

(i) Name and address of the Contractor.

(ii) Invoice date. (The Contractor is encouraged to date invoices as close as possible to the date of mailing or
transmission.)

(iii) Contract number or other authorization for work or services performed (including order number and contract
line item number).

(iv) Description of work or services performed.

(v) Delivery and payment terms (e.g., prompt payment discount terms).

(vi) Name and address of Contractor official to whom payment is to be sent (must be the same as that in the contract
or in a proper notice of assignment).

(vii) Name (where practicable), title, phone number, and mailing address of person to be notified in the event of a
defective invoice.

(viii) For payments described in subdivision (a)(1)(i) of this clause, substantiation of the amounts requested and
certification in accordance with the requirements of the clause at 52.232-5, Payments Under Fixed-Price
Construction Contracts.

(ix) Any other information or documentation required by the contract.

(x) While not required, the Contractor is strongly encouraged to assign an identification number to each invoice.

(3) Interest penalty. An interest penalty shall be paid automatically by the designated payment office, without
request from the Contractor, if payment is not made by the due date and the conditions listed in subdivisions
(a)(3)(i) through (a)(3)(iii) of this clause are met, if applicable. However, when the due date falls on a Saturday,
Sunday, or legal holiday when Federal Government offices are closed and Government business is not expected to
be conducted, payment may be made on the following business day without incurring a late payment interest
penalty.

(i) A proper invoice was received by the designated billing office.

(ii) A receiving report or other Government documentation authorizing payment was processed and there was no
disagreement over quantity, quality, Contractor compliance with any contract term or condition, or requested
progress payment amount.

(iii) In the case of a final invoice for any balance of funds due the Contractor for work or services performed, the
amount was not subject to further contract settlement actions between the Government and the Contractor.
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(4) Computing penalty amount. The interest penalty shall be at the rate established by the Secretary of the Treasury
under section 12 of the Contract Disputes Act of 1978 (41 U.S.C. 611) that is in effect on the day after the due date,
except where the interest penalty is prescribed by other governmental authority (e.g., tariffs). This rate is referred to
as the "Renegotiation Board Interest Rate," and it is published in the Federal Register semiannually on or about
January 1 and July 1. The interest penalty shall accrue daily on the invoice principal payment amount approved by
the Government until the payment date of such approved principal amount; and will be compounded in 30-day
increments inclusive from the first day after the due date through the payment date. That is, interest accrued at the
end of any 30-day period will be added to the approved invoice principal payment amount and will be subject to
interest penalties if not paid in the succeeding 30-day period. If the designated billing office failed to notify the
Contractor of a defective invoice within the periods prescribed in subparagraph (a)(2) of this clause, the due date on
the corrected invoice will be adjusted by subtracting from such date the number of days taken beyond the prescribed
notification of defects period. Any interest penalty owed the Contractor will be based on this adjusted due date.
Adjustments will be made by the designated payment office for errors in calculating interest penalties.

(i) For the sole purpose of computing an interest penalty that might be due the Contractor for payments described in
subdivision (a)(1)(ii) of this clause, Government acceptance or approval shall be deemed to have occurred
constructively on the 7th day after the Contractor has completed the work or services in accordance with the terms
and conditions of the contract. In the event that actual acceptance or approval occurs within the constructive
acceptance or approval period, the determination of an interest penalty shall be based on the actual date of
acceptance or approval. Constructive acceptance or constructive approval requirements do not apply if there is a
disagreement over quantity, quality, or Contractor compliance with a contract provision. These requirements also do
not compel Government officials to accept work or services, approve Contractor estimates, perform contract
administration functions, or make payment prior to fulfilling their responsibilities.

(ii) The following periods of time will not be included in the determination of an interest penalty:

(A) The period taken to notify the Contractor of defects in invoices submitted to the Government, but this may not
exceed 7 days.

(B) The period between the defects notice and resubmission of the corrected invoice by the Contractor.

(C) For incorrect electronic funds transfer (EFT) information, in accordance with the EFT clause of this contract.

(iii) Interest penalties will not continue to accrue after the filing of a claim for such penalties under the clause at
52.233-1, Disputes, or for more than 1 year. Interest penalties of less than $1 need not be paid.

(iv) Interest penalties are not required on payment delays due to disagreement between the Government and the
Contractor over the payment amount or other issues involving contract compliance, or on amounts temporarily
withheld or retained in accordance with the terms of the contract. Claims involving disputes, and any interest that
may be payable, will be resolved in accordance with the clause at 52.233-1, Disputes.

(5) Prompt payment discounts. An interest penalty also shall be paid automatically by the designated payment
office, without request from the Contractor, if a discount for prompt payment is taken improperly. The interest
penalty will be calculated on the amount of discount taken for the period beginning with the first day after the end of
the discount period through the date when the Contractor is paid.

(6) Additional interest penalty. (i) If this contract was awarded on or after October 1, 1989, a penalty amount,
calculated in accordance with subdivision (a)(6)(iii) of this clause, shall be paid in addition to the interest penalty
amount if the Contractor--

(A) Is owed an interest penalty of $1 or more;

(B) Is not paid the interest penalty within 10 days after the date the invoice amount is paid; and

(C) Makes a written demand to the designated payment office for additional penalty payment, in accordance with
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subdivision (a)(6)(ii) of this clause, postmarked not later than 40 days after the date the invoice amount is paid.

(ii)(A) Contractors shall support written demands for additional penalty payments with the following data. No
additional data shall be required. Contractors shall--

(1) Specifically assert that late payment interest is due under a specific invoice, and request payment of all overdue
late payment interest penalty and such additional penalty as may be required;

(2) Attach a copy of the invoice on which the unpaid late payment interest was due; and

(3) State that payment of the principal has been received, including the date of receipt.

(B) Demands must be postmarked on or before the 40th day after payment was made, except that--

(1) If the postmark is illegible or nonexistent, the demand must have been received and annotated with the date of
receipt by the designated payment office on or before the 40th day after payment was made; or

(2) If the postmark is illegible or nonexistent and the designated payment office fails to make the required
annotation, the demand's validity will be determined by the date the Contractor has placed on the demand; provided
such date is no later than the 40th day after payment was made.

(iii)(A) The additional penalty shall be equal to 100 percent of any original late payment interest penalty, except--

(1) The additional penalty shall not exceed $5,000;

(2) The additional penalty shall never be less than $25; and

(3) No additional penalty is owed if the amount of the underlying interest penalty is less than $1.

(B) If the interest penalty ceases to accrue in accordance with the limits stated in subdivision (a)(4)(iii) of this
clause, the amount of the additional penalty shall be calculated on the amount of interest penalty that would have
accrued in the absence of these limits, subject to the overall limits on the additional penalty specified in subdivision
(a)(6)(iii)(A) of this clause.

(C) For determining the maximum and minimum additional penalties, the test shall be the interest penalty due on
each separate payment made for each separate contract. The maximum and minimum additional penalty shall not be
based upon individual invoices unless the invoices are paid separately. Where payments are consolidated for
disbursing purposes, the maximum and minimum additional penalty determination shall be made separately for each
contract therein.

(D) The additional penalty does not apply to payments regulated by other Government regulations (e.g., payments
under utility contracts subject to tariffs and regulation).

(b) Contract financing payments. (1) Due dates for recurring financing payments. If this contract provides for
contract financing, requests for payment shall be submitted to the designated billing office as specified in this
contract or as directed by the Contracting Officer. Contract financing payments shall be made on the 30th day after
receipt of a proper contract financing request by the designated billing office. In the event that an audit or other
review of a specific financing request is required to ensure compliance with the terms and conditions of the contract,
the designated payment office is not compelled to make payment by the due date specified.

(2) Due dates for other contract financing. For advance payments, loans, or other arrangements that do not involve
recurring submissions of contract financing requests, payment shall be made in accordance with the corresponding
contract terms or as directed by the Contracting Officer.

(3) Interest penalty not applicable. Contract financing payments shall not be assessed an interest penalty for payment
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delays.

(c) Subcontract clause requirements. The Contractor shall include in each subcontract for property or services
(including a material supplier) for the purpose of performing this contract the following:

(1) Prompt payment for subcontractors. A payment clause that obligates the Contractor to pay the subcontractor for
satisfactory performance under its subcontract not later than 7 days from receipt of payment out of such amounts as
are paid to the Contractor under this contract.

(2) Interest for subcontractors. An interest penalty clause that obligates the Contractor to pay to the subcontractor an
interest penalty for each payment not made in accordance with the payment clause--

(i) For the period beginning on the day after the required payment date and ending on the date on which payment of
the amount due is made; and

(ii) Computed at the rate of interest established by the Secretary of the Treasury, and published in the Federal
Register, for interest payments under section 12 of the Contract Disputes Act of 1978 (41 U.S.C. 611) in effect at the
time the Contractor accrues the obligation to pay an interest penalty.

(3) Subcontractor clause flowdown. A clause requiring each subcontractor to include a payment clause and an
interest penalty clause conforming to the standards set forth in subparagraphs (c)(1) and (c)(2) of this clause in each
of its subcontracts, and to require each of its subcontractors to include such clauses in their subcontracts with each
lower-tier subcontractor or supplier.

(d) Subcontract clause interpretation. The clauses required by paragraph (c) of this clause shall not be construed to
impair the right of the Contractor or a subcontractor at any tier to negotiate, and to include in their subcontract,
provisions that--

(1) Retainage permitted. Permit the Contractor or a subcontractor to retain (without cause) a specified percentage of
each progress payment otherwise due to a subcontractor for satisfactory performance under the subcontract without
incurring any obligation to pay a late payment interest penalty, in accordance with terms and conditions agreed to by
the parties to the subcontract, giving such recognition as the parties deem appropriate to the ability of a
subcontractor to furnish a performance bond and a payment bond;

(2) Withholding permitted. Permit the Contractor or subcontractor to make a determination that part or all of the
subcontractor's request for payment may be withheld in accordance with the subcontract agreement; and

(3) Withholding requirements. Permit such withholding without incurring any obligation to pay a late payment
penalty if--

(i) A notice conforming to the standards of paragraph (g) of this clause previously has been furnished to the
subcontractor; and

(ii) A copy of any notice issued by a Contractor pursuant to subdivision (d)(3)(i) of this clause has been furnished to
the Contracting Officer.

(e) Subcontractor withholding procedures. If a Contractor, after making a request for payment to the Government
but before making a payment to a subcontractor for the subcontractor's performance covered by the payment
request, discovers that all or a portion of the payment otherwise due such subcontractor is subject to withholding
from the subcontractor in accordance with the subcontract agreement, then the Contractor shall--

(1) Subcontractor notice. Furnish to the subcontractor a notice conforming to the standards of paragraph (g) of this
clause as soon as practicable upon ascertaining the cause giving rise to a withholding, but prior to the due date for
subcontractor payment;



DACA67-02-R-0208

Page 97 of 125

(2) Contracting Officer notice. Furnish to the Contracting Officer, as soon as practicable, a copy of the notice
furnished to the subcontractor pursuant to subparagraph (e)(1) of this clause;

(3) Subcontractor progress payment reduction. Reduce the subcontractor's progress payment by an amount not to
exceed the amount specified in the notice of withholding furnished under subparagraph (e)(1) of this clause;

(4) Subsequent subcontractor payment. Pay the subcontractor as soon as practicable after the correction of the
identified subcontract performance deficiency, and--

(i) Make such payment within--

(A) Seven days after correction of the identified subcontract performance deficiency (unless the funds therefor must
be recovered from the Government because of a reduction under subdivision (e)(5)(i)) of this clause; or

(B) Seven days after the Contractor recovers such funds from the Government; or

(ii) Incur an obligation to pay a late payment interest penalty computed at the rate of interest established by the
Secretary of the Treasury, and published in the Federal Register, for interest payments under section 12 of the
Contracts Disputes Act of 1978 (41 U.S.C. 611) in effect at the time the Contractor accrues the obligation to pay an
interest penalty;

(5) Notice to Contracting Officer. Notify the Contracting Officer upon--

(i) Reduction of the amount of any subsequent certified application for payment; or

(ii) Payment to the subcontractor of any withheld amounts of a progress payment, specifying--

(A) The amounts withheld under subparagraph (e)(1) of this clause; and

(B) The dates that such withholding began and ended; and

(6) Interest to Government. Be obligated to pay to the Government an amount equal to interest on the withheld
payments (computed in the manner provided in 31 U.S.C. 3903(c)(1)), from the 8th day after receipt of the withheld
amounts from the Government until--

(i) The day the identified subcontractor performance deficiency is corrected; or

(ii) The date that any subsequent payment is reduced under subdivision (e)(5)(i) of this clause.

(f) Third-party deficiency reports. (1) Withholding from subcontractor. If a Contractor, after making payment to a
first-tier subcontractor, receives from a supplier or subcontractor of the first-tier subcontractor (hereafter referred to
as a "second-tier subcontractor") a written notice in accordance with section 2 of the Act of August 24, 1935 (40
U.S.C. 270b, Miller Act), asserting a deficiency in such first-tier subcontractor's performance under the contract for
which the Contractor may be ultimately liable, and the Contractor determines that all or a portion of future payments
otherwise due such first-tier subcontractor is subject to withholding in accordance with the subcontract agreement,
the Contractor may, without incurring an obligation to pay an interest penalty under subparagraph (e)(6) of this
clause--

(i) Furnish to the first-tier subcontractor a notice conforming to the standards of paragraph (g) of this clause as soon
as practicable upon making such determination; and

(ii) Withhold from the first-tier subcontractor's next available progress payment or payments an amount not to
exceed the amount specified in the notice of withholding furnished under subdivision (f)(1)(i) of this clause.

(2) Subsequent payment or interest charge. As soon as practicable, but not later than 7 days after receipt of
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satisfactory written notification that the identified subcontract performance deficiency has been corrected, the
Contractor shall--

(i) Pay the amount withheld under subdivision (f)(1)(ii) of this clause to such first-tier subcontractor; or

(ii) Incur an obligation to pay a late payment interest penalty to such first-tier subcontractor computed at the rate of
interest established by the Secretary of the Treasury, and published in the Federal Register, for interest payments
under section 12 of the Contracts Disputes Act of 1978 (41 U.S.C. 611) in effect at the time the Contractor accrues
the obligation to pay an interest penalty.

(g) Written notice of subcontractor withholding. A written notice of any withholding shall be issued to a
subcontractor (with a copy to the Contracting Officer of any such notice issued by the Contractor), specifying--

(1) The amount to be withheld;

(2) The specific causes for the withholding under the terms of the subcontract; and

(3) The remedial actions to be taken by the subcontractor in order to receive payment of the amounts withheld.

(h) Subcontractor payment entitlement. The Contractor may not request payment from the Government of any
amount withheld or retained in accordance with paragraph (d) of this clause until such time as the Contractor has
determined and certified to the Contracting Officer that the subcontractor is entitled to the payment of such amount.

(i) Prime-subcontractor disputes. A dispute between the Contractor and subcontractor relating to the amount or
entitlement of a subcontractor to a payment or a late payment interest penalty under a clause included in the
subcontract pursuant to paragraph (c) of this clause does not constitute a dispute to which the United States is a
party. The United States may not be interpleaded in any judicial or administrative proceeding involving such a
dispute.

(j) Preservation of prime-subcontractor rights. Except as provided in paragraph (i) of this clause, this clause shall not
limit or impair any contractual, administrative, or judicial remedies otherwise available to the Contractor or a
subcontractor in the event of a dispute involving late payment or nonpayment by the Contractor or deficient
subcontract performance or nonperformance by a subcontractor.

(k) Non-recourse for prime contractor interest penalty. The Contractor's obligation to pay an interest penalty to a
subcontractor pursuant to the clauses included in a subcontract under paragraph (c) of this clause shall not be
construed to be an obligation of the United States for such interest penalty. A cost-reimbursement claim may not
include any amount for reimbursement of such interest penalty.

52.232-33      PAYMENT BY ELECTRONIC FUNDS TRANSFER—CENTRAL CONTRACTOR
REGISTRATION (MAY 1999)

(a) Method of payment. (1) All payments by the Government under this contract shall be made by electronic funds
transfer (EFT), except as provided in paragraph (a)(2) of this clause. As used in this clause, the term “EFT” refers to
the funds transfer and may also include the payment information transfer.

(2) In the event the Government is unable to release one or more payments by EFT, the Contractor agrees to either--

(i) Accept payment by check or some other mutually agreeable method of payment; or

(ii) Request the Government to extend the payment due date until such time as the Government can make payment
by EFT (but see paragraph (d) of this clause).
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(b) Contractor's EFT information. The Government shall make payment to the Contractor using the EFT information
contained in the Central Contractor Registration (CCR) database. In the event that the EFT information changes, the
Contractor shall be responsible for providing the updated information to the CCR database.

(c) Mechanisms for EFT payment. The Government may make payment by EFT through either the Automated
Clearing House (ACH) network, subject to the rules of the National Automated Clearing House Association, or the
Fedwire Transfer System. The rules governing Federal payments through the ACH are contained in 31 CFR part
210.

(d) Suspension of payment. If the Contractor's EFT information in the CCR database is incorrect, then the
Government need not make payment to the Contractor under this contract until correct EFT information is entered
into the CCR database; and any invoice or contract financing request shall be deemed not to be a proper invoice for
the purpose of prompt payment under this contract. The prompt payment terms of the contract regarding notice of an
improper invoice and delays in accrual of interest penalties apply.

(e) Contractor EFT arrangements. If the Contractor has identified multiple payment receiving points (i.e., more than
one remittance address and/or EFT information set) in the CCR database, and the Contractor has not notified the
Government of the payment receiving point applicable to this contract, the Government shall make payment to the
first payment receiving point (EFT information set or remittance address as applicable) listed in the CCR database.

(f) Liability for uncompleted or erroneous transfers. (1) If an uncompleted or erroneous transfer occurs because the
Government used the Contractor's EFT information incorrectly, the Government remains responsible for--

(i) Making a correct payment;

(ii) Paying any prompt payment penalty due; and

(iii) Recovering any erroneously directed funds.

(2) If an uncompleted or erroneous transfer occurs because the Contractor's EFT information was incorrect, or was
revised within 30 days of Government release of the EFT payment transaction instruction to the Federal Reserve
System, and--

(i) If the funds are no longer under the control of the payment office, the Government is deemed to have made
payment and the Contractor is responsible for recovery of any erroneously directed funds; or

(ii) If the funds remain under the control of the payment office, the Government shall not make payment, and the
provisions of paragraph (d) of this clause shall apply.

(g) EFT and prompt payment. A payment shall be deemed to have been made in a timely manner in accordance with
the prompt payment terms of this contract if, in the EFT payment transaction instruction released to the Federal
Reserve System, the date specified for settlement of the payment is on or before the prompt payment due date,
provided the specified payment date is a valid date under the rules of the Federal Reserve System.

(h) EFT and assignment of claims. If the Contractor assigns the proceeds of this contract as provided for in the
assignment of claims terms of this contract, the Contractor shall require as a condition of any such assignment, that
the assignee shall register in the CCR database and shall be paid by EFT in accordance with the terms of this clause.
In all respects, the requirements of this clause shall apply to the assignee as if it were the Contractor. EFT
information that shows the ultimate recipient of the transfer to be other than the Contractor, in the absence of a
proper assignment of claims acceptable to the Government, is incorrect EFT information within the meaning of
paragraph (d) of this clause.

(i) Liability for change of EFT information by financial agent. The Government is not liable for errors resulting from
changes to EFT information made by the Contractor's financial agent.
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(j) Payment information. The payment or disbursing office shall forward to the Contractor available payment
information that is suitable for transmission as of the date of release of the EFT instruction to the Federal Reserve
System. The Government may request the Contractor to designate a desired format and method(s) for delivery of
payment information from a list of formats and methods the payment office is capable of executing. However, the
Government does not guarantee that any particular format or method of delivery is available at any particular
payment office and retains the latitude to use the format and delivery method most convenient to the Government. If
the Government makes payment by check in accordance with paragraph (a) of this clause, the Government shall
mail the payment information to the remittance address contained in the CCR database.

(End of Clause)

52.233-1     DISPUTES.  (DEC 1998)

(a) This contract is subject to the Contract Disputes Act of 1978, as amended (41 U.S.C. 601-613).

(b) Except as provided in the Act, all disputes arising under or relating to this contract shall be resolved under this
clause.

(c) "Claim," as used in this clause, means a written demand or written assertion by one of the contracting parties
seeking, as a matter of right, the payment of money in a sum certain, the adjustment or interpretation of contract
terms, or other relief arising under or relating to this contract.  A claim arising under a contract, unlike a claim
relating to that contract, is a claim that can be resolved under a contract clause that provides for the relief sought by
the claimant.  However, a written demand or written assertion by the Contractor seeking the payment of  money
exceeding $100,000 is not a claim under the Act until certified as required by subparagraph (d)(2) of this clause.  A
voucher, invoice, or other routine request for payment that is not in dispute when submitted is not a claim under the
Act.  The submission may be converted to a claim under the Act, by complying with the submission and certification
requirements of this clause, if it is disputed either as to liability or amount or is not acted upon in a reasonable time.

(d)(1) A claim by the Contractor shall be made in writing and, unless otherwise stated in this contract, submitted
within 6 years after accrual of the claim to the Contracting Officer for a written decision. A claim by the
Government against the Contractor shall be subject to a written decision by the Contracting Officer.

(2)(i) The contractors shall provide the certification specified in subparagraph (d)(2)(iii) of this clause when
submitting any claim -

(A) Exceeding $100,000; or

(B) Regardless of the amount claimed, when using -

(1) Arbitration conducted pursuant to 5 U.S.C. 575-580; or

(2) Any other alternative means of dispute resolution (ADR) technique that the agency elects to handle in
accordance with the Administrative Dispute Resolution Act (ADRA).

(ii) The certification requirement does not apply to issues in controversy that have not been submitted as all or part
of a claim.

(iii) The certification shall state as follows:  "I certify that the claim is made in good faith; that the supporting data
are accurate and complete to the best of my knowledge and belief; that the amount requested accurately reflects the
contract adjustment for which the Contractor believes the Government is liable; and that I am duly authorized to
certify the claim on behalf of the Contractor.

(3) The certification may be executed by any person duly authorized to bind the Contractor with respect to the claim.

(e) For Contractor claims of $100,000 or less, the Contracting Officer must, if requested in writing by the
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Contractor, render a decision within 60 days of the request.  For Contractor-certified claims over $100,000, the
Contracting Officer must, within 60 days, decide the claim or notify the Contractor of the date by which the decision
will be made.

(f) The Contracting Officer's decision shall be final unless the Contractor appeals or files a suit as provided in the
Act.

(g) If the claim by the Contractor is submitted to the  Contracting Officer or a claim by the Government is presented
to the Contractor, the parties, by mutual consent, may agree to use alternative disput resolution (ADR). If the
Contractor refuses an offer for ADR, the Contractor shall inform the Contracting Officer, in writing, of the
Contractor's specific reasons for rejecting the request.

(h) The Government shall pay interest on the amount found due and unpaid from (1) the date the Contracting Officer
receives the claim (certified, if required); or (2) the date that payment otherwise would be due, if that date is later,
until the date of payment.  With regard to claims having defective certifications, as defined in (FAR) 48 CFR
33.201, interest shall be paid from the date that the Contracting Officer initially receives the claim.  Simple interest
on claims shall be paid at the rate, fixed by the Secretary of the Treasury as provided in the Act, which is applicable
to the period during which the Contracting Officer receives the claim and then at the rate applicable for each 6-
month period as fixed by the Treasury Secretary during the pendency of the claim.

(i) The Contractor shall proceed diligently with performance of this contract, pending final resolution of any request
for relief, claim, appeal, or action arising under the contract, and comply with any decision of the Contracting
Officer.

(End of clause)

52.233-3      PROTEST AFTER AWARD (AUG. 1996)

(a) Upon receipt of a notice of protest (as defined in FAR 33.101) or a determination that a protest is likely (see FAR
33.102(d)), the Contracting Officer may, by written order to the Contractor, direct the Contractor to stop
performance of the work called for by this contract. The order shall be specifically identified as a stop-work order
issued under this clause. Upon receipt of the order, the Contractor shall immediately comply with its terms and take
all reasonable steps to minimize the incurrence of costs allocable to the work covered by the order during the period
of work stoppage. Upon receipt of the final decision in the protest, the Contracting Officer shall either--

(1) Cancel the stop-work order; or

(2) Terminate the work covered by the order as provided in the Default, or the Termination for Convenience of the
Government, clause of this contract.

(b) If a stop-work order issued under this clause is canceled either before or after a final decision in the protest, the
Contractor shall resume work. The Contracting Officer shall make an equitable adjustment in the delivery schedule
or contract price, or both, and the contract shall be modified, in writing, accordingly, if--

(1) The stop-work order results in an increase in the time required for, or in the Contractor's cost properly allocable
to, the performance of any part of this contract; and

(2) The Contractor asserts its right to an adjustment within 30 days after the end of the period of work stoppage;
provided, that if the Contracting Officer decides the facts justify the action, the Contracting Officer may receive and
act upon a proposal at any time before final payment under this contract.

(c) If a stop-work order is not canceled and the work covered by the order is terminated for the convenience of the
Government, the Contracting Officer shall allow reasonable costs resulting from the stop-work order in arriving at
the termination settlement.
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(d) If a stop-work order is not canceled and the work covered by the order is terminated for default, the Contracting
Officer shall allow, by equitable adjustment or otherwise, reasonable costs resulting from the stop-work order.

(e) The Government's rights to terminate this contract at any time are not affected by action taken under this clause.

(f) If, as the result of the Contractor's intentional or negligent misstatement, misrepresentation, or miscertification, a
protest related to this contract is sustained, and the Government pays costs, as provided in FAR 33.102(b)(2) or
33.104(h)(1), the Government may require the Contractor to reimburse the Government the amount of such costs. In
addition to any other remedy available, and pursuant to the requirements of Subpart 32.6, the Government may
collect this debt by offsetting the amount against any payment due the Contractor under any contract between the
Contractor and the Government.

52.236-2     DIFFERING SITE CONDITIONS (APR 1984)

(a) The Contractor shall promptly, and before the conditions are disturbed, give a written notice to the Contracting
Officer of

(1) subsurface or latent physical conditions at the site which differ materially from those indicated in this contract, or

(2) unknown physical conditions at the site, of an unusual nature, which differ materially from those ordinarily
encountered and generally recognized as inhering in work of the character provided for in the contract.

(b) The Contracting Officer shall investigate the site conditions promptly after receiving the notice. If the conditions
do materially so differ and cause an increase or decrease in the Contractor's cost of, or the time required for,
performing any part of the work under this contract, whether or not changed as a result of the conditions, an
equitable adjustment shall be made under this clause and the contract modified in writing accordingly.

(c) No request by the Contractor for an equitable adjustment to the contract under this clause shall be allowed,
unless the Contractor has given the written notice required; provided, that the time prescribed in (a) above for giving
written notice may be extended by the Contracting Officer.

(d) No request by the Contractor for an equitable adjustment to the contract for differing site conditions shall be
allowed if made after final payment under this contract.

52.236-3     SITE INVESTIGATION AND CONDITIONS AFFECTING THE WORK (APR 1984)

(a) The Contractor acknowledges that it has taken steps reasonably necessary to ascertain the nature and location of
the work, and that it has investigated and satisfied itself as to the general and local conditions which can affect the
work or its cost, including but not limited to

(1) conditions bearing upon transportation, disposal, handling, and storage of materials;

(2) the availability of labor, water, electric power, and roads;

(3) uncertainties of weather, river stages, tides, or similar physical conditions at the site;

(4) the conformation and conditions of the ground; and (5) the character of equipment and facilities needed
preliminary to and during work performance.  The Contractor also acknowledges that it has satisfied itself as to the
character, quality, and quantity of surface and subsurface materials or obstacles to be encountered insofar as this
information is reasonably ascertainable from an inspection of the site, including all exploratory work done by the
Government, as well as from the drawings and specifications made a part of this contract.  Any failure of the
Contractor to take the actions described and acknowledged in this paragraph will not relieve the Contractor from
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responsibility for estimating properly the difficulty and cost of successfully performing the work, or for proceeding
to successfully perform the work without additional expense to the Government.

(b) The Government assumes no responsibility for any conclusions or interpretations made by the Contractor based
on the information made available by the Government. Nor does the Government assume responsibility for any
understanding reached or representation made concerning conditions which can affect the work by any of its officers
or agents before the execution of this contract, unless that understanding or representation is expressly stated in this
contract.

52.236-5     MATERIAL AND WORKMANSHIP (APR 1984)

(a) All equipment, material, and articles incorporated into the work covered by this contract shall be new and of the
most suitable grade for the purpose intended, unless otherwise specifically provided in this contract. References in
the specifications to equipment, material, articles, or patented processes by trade name, make, or catalog number,
shall be regarded as establishing a standard of quality and shall not be construed as limiting competition. The
Contractor may, at its option, use any equipment, material, article, or process that, in the judgment of the
Contracting Officer, is equal to that named in the specifications, unless otherwise specifically provided in this
contract.

(b) The Contractor shall obtain the Contracting Officer's approval of the machinery and mechanical and other
equipment to be incorporated into the work. When requesting approval, the Contractor shall furnish to the
Contracting Officer the name of the manufacturer, the model number, and other information concerning the
performance, capacity, nature, and rating of the machinery and mechanical and other equipment. When required by
this contract or by the Contracting Officer, the Contractor shall also obtain the Contracting Officer's approval of the
material or articles which the Contractor contemplates incorporating into the work. When requesting approval, the
Contractor shall provide full information concerning the material or articles. When directed to do so, the Contractor
shall submit samples for approval at the Contractor's expense, with all shipping charges prepaid. Machinery,
equipment, material, and articles that do not have the required approval shall be installed or used at the risk of
subsequent rejection.

(c) All work under this contract shall be performed in a skillful and workmanlike manner. The Contracting Officer
may require, in writing, that the Contractor remove from the work any employee the Contracting Officer deems
incompetent, careless, or otherwise objectionable.

52.236-6     SUPERINTENDENCE BY THE CONTRACTOR (APR 1984)

At all times during performance of this contract and until the work is completed and accepted, the Contractor shall
directly superintend the work or assign and have on the worksite a competent superintendent who is satisfactory to
the Contracting Officer and has authority to act for the Contractor.

52.236-7     PERMITS AND RESPONSIBILITIES (NOV 1991)

The Contractor shall, without additional expense to the Government, be responsible for obtaining any necessary
licenses and permits, and for complying with any Federal, State, and municipal laws, codes, and regulations
applicable to the performance of the work.  The Contractor shall also be responsible for all damages to persons or
property that occur as a result of the Contractor's fault or negligence.  The Contractor shall also be responsible for all
materials delivered and work performed until completion and acceptance of the entire work, except for any
completed unit of work which may have been accepted under the contract.

52.236-8     OTHER CONTRACTS (APR 1984)
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The Government may undertake or award other contracts for additional work at or near the site of the work under
this contract.  The Contractor shall fully cooperate with the other contractors and with Government employees and
shall carefully adapt scheduling and performing the work under this contract to accommodate the additional work,
heeding any direction that may be provided by the Contracting Officer.  The Contractor shall not commit or permit
any act that will interfere with the performance of work by any other contractor or by Government employees.

52.236-9     PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND
IMPROVEMENTS (APR 1984)

(a) The Contractor shall preserve and protect all structures, equipment, and vegetation (such as trees, shrubs, and
grass) on or adjacent to the work site, which are not to be removed and which do not unreasonably interfere with the
work required under this contract. The Contractor shall only remove trees when specifically authorized to do so, and
shall avoid damaging vegetation that will remain in place. If any limbs or branches of trees are broken during
contract performance, or by the careless operation of equipment, or by workmen, the Contractor shall trim those
limbs or branches with a clean cut and paint the cut with a tree-pruning compound as directed by the Contracting
Officer.

(b) The Contractor shall protect from damage all existing improvements and utilities

(1) at or near the work site, and

(2) on adjacent property of a third party, the locations of which are made known to or should be known by the
Contractor.  The Contractor shall repair any damage to those facilities, including those that are the property of a
third party, resulting from failure to comply with the requirements of this contract or failure to exercise reasonable
care in performing the work.  If the Contractor fails or refuses to repair the damage promptly, the Contracting
Officer may have the necessary work performed and charge the cost to the Contractor.

52.236-10      OPERATIONS AND STORAGE AREAS (APR 1984)

(a) The Contractor shall confine all operations (including storage of materials) on Government premises to areas
authorized or approved by the Contracting Officer.  The Contractor shall hold and save the Government, its officers
and agents, free and harmless from liability of any nature occasioned by the Contractor's performance.

(b) Temporary buildings (e.g., storage sheds, shops, offices) and utilities may be erected by the Contractor only with
the approval of the Contracting Officer and shall be built with labor and materials furnished by the Contractor
without expense to the Government.  The temporary buildings and utilities shall remain the property of the
Contractor and shall be removed by the Contractor at its expense upon completion of the work. With the written
consent of the Contracting Officer, the buildings and utilities may be abandoned and need not be removed.

(c) The Contractor shall, under regulations prescribed by the Contracting Officer, use only established roadways, or
use temporary roadways constructed by the Contractor when and as authorized by the Contracting Officer.  When
materials are transported in prosecuting the work, vehicles shall not be loaded beyond the loading capacity
recommended by the manufacturer of the vehicle or prescribed by any Federal, State, or local law or regulation.
When it is necessary to cross curbs or sidewalks, the Contractor shall protect them from damage.  The Contractor
shall repair or pay for the repair of any damaged curbs, sidewalks, or roads.

52.236-11      USE AND POSSESSION PRIOR TO COMPLETION (APR 1984)

(a) The Government shall have the right to take possession of or use any completed or partially completed part of
the work. Before taking possession of or using any work, the Contracting Officer shall furnish the Contractor a list
of items of work remaining to be performed or corrected on those portions of the work that the Government intends
to take possession of or use.  However, failure of the Contracting Officer to list any item of work shall not relieve
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the Contractor of responsibility for complying with the terms of the contract. The Government's possession or use
shall not be deemed an acceptance of any work under the contract.

(b) While the Government has such possession or use, the Contractor shall be relieved of the responsibility for the
loss of or damage to the work resulting from the Government's possession or use, notwithstanding the terms of the
clause in this contract entitled "Permits and Responsibilities."  If prior possession or use by the Government delays
the progress of the work or causes additional expense to the Contractor, an equitable adjustment shall be made in the
contract price or the time of completion, and the contract shall be modified in writing accordingly.

52.236-12     CLEANING UP (APR 1984)

The Contractor shall at all times keep the work area, including storage areas, free from accumulations of waste
materials.  Before completing the work, the Contractor shall remove from the work and premises any rubbish, tools,
scaffolding, equipment, and materials that are not the property of the Government.  Upon completing the work, the
Contractor shall leave the work area in a clean, neat, and orderly condition satisfactory to the Contracting Officer.

52.236-13      ACCIDENT PREVENTION (NOV 1991)

(a)  The Contractor shall provide and maintain work environments and procedures which will

(1) safeguard the public and Government personnel, property, materials, supplies, and equipment exposed to
Contractor operations and activities;

(2) avoid interruptions of Government operations and delays in project completion dates; and

(3) control costs in the performance of this contract.

(b)  For these purposes on contracts for construction or dismantling, demolition, or removal of improvements, the
Contractor shall-

(1)  Provide appropriate safety barricades, signs, and signal lights;

(2)  Comply with the standards issued by the Secretary of Labor at 29 CFR Part 1926 and 29 CFR Part 1910; and

(3)  Ensure that any additional measures the Contracting Officer determines to be reasonably necessary for the
purposes are taken.

(c)  If this contract is for construction or dismantling, demolition or removal of improvements with any Department
of Defense agency or component, the Contractor shall comply with all pertinent provisions of the latest version of
U.S. Army Corps of Engineers Safety and Health Requirements Manual, EM 385-1-1, in effect on the date of the
solicitation.

(d)  Whenever the Contracting Officer becomes aware of any noncompliance with these requirements or any
condition which poses a serious or imminent danger to the health or safety of the public or Government personnel,
the Contracting Officer shall notify the Contractor orally, with written confirmation, and request immediate
initiation of corrective action.  This notice, when delivered to the Contractor or the Contractor's representative at the
work site, shall be deemed sufficient notice of the noncompliance and that corrective action is required.  After
receiving the notice, the Contractor shall immediately take corrective action.  If the Contractor fails or refuses to
promptly take corrective action, the Contracting Officer may issue an order stopping all or part of the work until
satisfactory corrective action has been taken.  The Contractor shall not be entitled to any equitable adjustment of the
contract price or extension of the performance schedule on any stop work order issued under this clause.

(e)  The Contractor shall insert this clause, including this paragraph (e), with appropriate changes in the designation
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of the parties, in subcontracts.

52.236-14     AVAILABILITY AND USE OF UTILITY SERVICES (APR 1984)

(a) The Government shall make all reasonably required amounts of utilities available to the Contractor from existing
outlets and supplies, as specified in the contract.  Unless otherwise provided in the contract, the amount of each
utility service consumed shall be charged to or paid for by the Contractor at prevailing rates charged to the
Government or, where the utility is produced by the Government, at reasonable rates determined by the Contracting
Officer.  The Contractor shall carefully conserve any utilities furnished without charge.

(b) The Contractor, at its expense and in a workmanlike manner satisfactory to the Contracting Officer, shall install
and maintain all necessary temporary connections and distribution lines, and all meters required to measure the
amount of each utility used for the purpose of determining charges.  Before final acceptance of the work by the
Government, the Contractor shall remove all the temporary connections, distribution lines, meters, and associated
paraphernalia.

52.236-15     SCHEDULES FOR CONSTRUCTION CONTRACTS (APR 1984)

(a) The Contractor shall, within five days after the work commences on the contract or another period of time
determined by the Contracting Officer, prepare and submit to the Contracting Officer for approval three copies of a
practicable schedule showing the order in which the Contractor proposes to perform the work, and the dates on
which the Contractor contemplates starting and completing the several salient features of the work (including
acquiring materials, plant, and equipment).  The schedule shall be in the form of a progress chart of suitable scale to
indicate appropriately the percentage of work scheduled for completion by any given date during the period.  If the
Contractor fails to submit a schedule within the time prescribed, the Contracting Officer may withhold approval of
progress payments until the Contractor submits the required schedule.

(b) The Contractor shall enter the actual progress on the chart as directed by the Contracting Officer, and upon doing
so shall immediately deliver three copies of the annotated schedule to the Contracting Officer.  If, in the opinion of
the Contracting Officer, the Contractor falls behind the approved schedule, the Contractor shall take steps necessary
to improve its progress, including those that may be required by the Contracting Officer, without additional cost to
the Government. In this circumstance, the Contracting Officer may require the Contractor to increase the number of
shifts, overtime operations, days of work, and/or the amount of construction plant, and to submit for approval any
supplementary schedule or schedules in chart form as the Contracting Officer deems necessary to demonstrate how
the approved rate of progress will be regained.

(c) Failure of the Contractor to comply with the requirements of the Contracting Officer under this clause shall be
grounds for a determination by the Contracting Officer that the Contractor is not prosecuting the work with
sufficient diligence to ensure completion within the time specified in the contract.  Upon making this determination,
the Contracting Officer may terminate the Contractor's right to proceed with the work, or any separable part of it, in
accordance with the default terms of this contract.

52.236-21     SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION (FEB 1997)

(a) The Contractor shall keep on the work site a copy of the drawings and specifications and shall at all times give
the Contracting Officer access thereto. Anything mentioned in the specifications and not shown on the drawings, or
shown on the drawings and not mentioned in the specifications, shall be of like effect as if shown or mentioned in
both. In case of difference between drawings and specifications, the specifications shall govern. In case of
discrepancy in the figures, in the drawings, or in the specifications, the matter shall be promptly submitted to the
Contracting Officer, who shall promptly make a determination in writing. Any adjustment by the Contractor without
such a determination shall be at its own risk and expense. The Contracting Officer shall furnish from time to time
such detailed drawings and other information as considered necessary, unless otherwise provided.



DACA67-02-R-0208

Page 107 of 125

(b) Wherever in the specifications or upon the drawings the words "directed", "required", "ordered", "designated",
"prescribed", or words of like import are used, it shall be understood that the "direction", "requirement", "order",
"designation", or "prescription", of the Contracting Officer is intended and similarly the words "approved",
"acceptable", "satisfactory", or words of like import shall mean "approved by," or "acceptable to", or "satisfactory
to" the Contracting Officer, unless otherwise expressly stated.

(c) Where "as shown," as indicated", "as detailed", or words of similar import are used, it shall be understood that
the reference is made to the drawings accompanying this contract unless stated otherwise. The word "provided" as
used herein shall be understood to mean "provide complete in place," that is "furnished and installed".

(d) Shop drawings means drawings, submitted to the Government by the Contractor, subcontractor, or any lower tier
subcontractor pursuant to a construction contract, showing in detail (1) the proposed fabrication and assembly of
structural elements, and (2) the installation (i.e., fit, and attachment details) of materials or equipment. It includes
drawings, diagrams, layouts, schematics, descriptive literature, illustrations, schedules, performance and test data,
and similar materials furnished by the contractor to explain in detail specific portions of the work required by the
contract. The Government may duplicate, use, and disclose in any manner and for any purpose shop drawings
delivered under this contract.

(e) If this contract requires shop drawings, the Contractor shall coordinate all such drawings, and review them for
accuracy, completeness, and compliance with contract requirements and shall indicate its approval thereon as
evidence of such coordination and review. Shop drawings submitted to the Contracting Officer without evidence of
the Contractor's approval may be returned for resubmission. The Contracting Officer will indicate an approval or
disapproval of the shop drawings and if not approved as submitted shall indicate the Government's reasons therefor.
Any work done before such approval shall be at the Contractor's risk. Approval by the Contracting Officer shall not
relieve the Contractor from responsibility for any errors or omissions in such drawings, nor from responsibility for
complying with the requirements of this contract, except with respect to variations described and approved in
accordance with (f) below.

(f) If shop drawings show variations from the contract requirements, the Contractor shall describe such variations in
writing, separate from the drawings, at the time of submission. If the Contracting Officer approves any such
variation, the Contracting Officer shall issue an appropriate contract modification, except that, if the variation is
minor or does not involve a change in price or in time of performance, a modification need not be issued.

(g) The Contractor shall submit to the Contracting Officer for approval four copies (unless otherwise indicated) of
all shop drawings as called for under the various headings of these specifications. Three sets (unless otherwise
indicated) of all shop drawings, will be retained by the Contracting Officer and one set will be returned to the
Contractor.

52.236-26     PRECONSTRUCTION CONFERENCE (FEB 1995)

If the Contracting Officer decides to conduct a preconstruction conference, the successful offeror will be notified
and will be required to attend. The Contracting Officer's notification will include specific details regarding the date,
time, and location of the conference, any need for attendance by subcontractors, and information regarding the items
to be discussed.

52.242-13      BANKRUPTCY (JUL 1995)

In the event the Contractor enters into proceedings relating to bankruptcy, whether voluntary or involuntary, the
Contractor agrees to furnish, by certified mail or electronic commerce method authorized by the contract, written
notification of the bankruptcy to the Contracting Officer responsible for administering the contract.  This
notification shall be furnished within five days of the initiation of the proceedings relating to bankruptcy filing.  This
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notification shall include the date on which the bankruptcy petition was filed, the identity of the court in which the
bankruptcy petition was filed, and a listing of Government contract numbers and contracting offices for all
Government contracts against which final payment has not been made.  This obligation remains in effect until final
payment under this contract.

(End of clause)

52.242-14     SUSPENSION OF WORK (APR 1984)

(a) The Contracting Officer may order the Contractor, in writing, to suspend, delay, or interrupt all or any part of the
work of this contract for the period of time that the Contracting Officer determines appropriate for the convenience
of the Government.

(b) If the performance of all or any part of the work is, for an unreasonable period of time, suspended, delayed, or
interrupted (1) by an act of the Contracting Officer in the administration of this contract, or (2) by the Contracting
Officer's failure to act within the time specified in this contract (or within a reasonable time if not specified), an
adjustment shall be made for any increase in the cost of performance of this contract (excluding profit) necessarily
caused by the unreasonable suspension, delay, or interruption, and the contract modified in writing accordingly.
However, no adjustment shall be made under this clause for any suspension, delay, or interruption to the extent that
performance would have been so suspended, delayed, or interrupted by any other cause, including the fault or
negligence of the Contractor, or for which an equitable adjustment is provided for or excluded under any other term
or condition of this contract. (c) A claim under this clause shall not be allowed (1) for any costs incurred more than
20 days before the Contractor shall have notified the Contracting Officer in writing of the act or failure to act
involved (but this requirement shall not apply as to a claim resulting from a suspension order), and (2) unless the
claim, in an amount stated, is asserted in writing as soon as practicable after the termination of the suspension, delay,
or interruption, but not later than the date of final payment under the contract.

52.243-4     CHANGES (AUG 1987)

(a) The Contracting Officer may, at any time, without notice to the sureties, if any, by written order designated or
indicated to be a change order, make changes in the work within the general scope of the contract, including
changes--

(1) In the specifications (including drawings and designs);

(2) In the method or manner of performance of the work;

(3) In the Government-furnished facilities, equipment, materials, services, or site; or

(4) Directing acceleration in the performance of the work.

(b) Any other written or oral order (which, as used in this paragraph (b), includes direction, instruction,
interpretation, or determination) from the Contracting Officer that causes a change shall be treated as a change order
under this clause; provided, that the Contractor gives the Contracting Officer written notice stating

(1) the date, circumstances, and source of the order and

(2) that the Contractor regards the order as a change order.

(c) Except as provided in this clause, no order, statement, or conduct of the Contracting Officer shall be treated as a
change under this clause or entitle the Contractor to an equitable adjustment.

(d) If any change under this clause causes an increase or decrease in the Contractor's cost of, or the time required for,
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the performance of any part of the work under this contract, whether or not changed by any such order, the
Contracting Officer shall make an equitable adjustment and modify the contract in writing.  However, except for an
adjustment based on defective specifications, no adjustment for any change under paragraph (b) of this clause shall
be made for any costs incurred more than 20 days before the Contractor gives written notice as required.  In the case
of defective specifications for which the Government is responsible, the equitable adjustment shall include any
increased cost reasonably incurred by the Contractor in attempting to comply with the defective specifications.

(e) The Contractor must assert its right to an adjustment under this clause within 30 days after

(1) receipt of a written change order under paragraph (a) of this clause or (2) the furnishing of a written notice under
paragraph (b) of this clause, by submitting to the Contracting Officer a written statement describing the general
nature and amount of the proposal, unless this period is extended by the Government.  The statement of proposal for
adjustment may be included in the notice under paragraph (b) above.

(f) No proposal by the Contractor for an equitable adjustment shall be allowed if asserted after final payment under
this contract.

52.244-2      SUBCONTRACTS (AUG 1998)

(a) Definitions. As used in this clause--

Approved purchasing system means a Contractor's purchasing system that has been reviewed and approved in
accordance with Part 44 of the Federal Acquisition Regulation (FAR).

Consent to subcontract means the Contracting Officer's written consent for the Contractor to enter into a particular
subcontract.

Subcontract means any contract, as defined in FAR Subpart 2.1, entered into by a subcontractor to furnish supplies
or services for performance of the prime contract or a subcontract. It includes, but is not limited to, purchase orders,
and changes and modifications to purchase orders.

(b) This clause does not apply to subcontracts for special test equipment when the contract contains the clause at
FAR 52.245-18, Special Test Equipment.

(c) When this clause is included in a fixed-price type contract, consent to subcontract is required only on unpriced
contract actions (including unpriced modifications or unpriced delivery orders), and only if required in accordance
with paragraph (d) or (e) of this clause.

(d) If the Contractor does not have an approved purchasing system, consent to subcontract is required for any
subcontract that--

(1) Is of the cost-reimbursement, time-and-materials, or labor-hour type; or

(2) Is fixed-price and exceeds--

(i) For a contract awarded by the Department of Defense, the Coast Guard, or the National Aeronautics and Space
Administration, the greater of the simplified acquisition threshold or 5 percent of the total estimated cost of the
contract; or

(ii) For a contract awarded by a civilian agency other than the Coast Guard and the National Aeronautics and Space
Administration, either the simplified acquisition threshold or 5 percent of the total estimated cost of the contract.

(e) If the Contractor has an approved purchasing system, the Contractor nevertheless shall obtain the Contracting
Officer's written consent before placing the following subcontracts:  NONE
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(f)(1) The Contractor shall notify the Contracting Officer reasonably in advance of placing any subcontract or
modification thereof for which consent is required under paragraph (c), (d), or (e) of this clause, including the
following information:

(i) A description of the supplies or services to be subcontracted.

(ii) Identification of the type of subcontract to be used.

(iii) Identification of the proposed subcontractor.

(iv) The proposed subcontract price.

(v) The subcontractor's current, complete, and accurate cost or pricing data and Certificate of Current Cost or
Pricing Data, if required by other contract provisions.

(vi) The subcontractor's Disclosure Statement or Certificate relating to Cost Accounting Standards when such data
are required by other provisions of this contract.

(vii) A negotiation memorandum reflecting--

(A) The principal elements of the subcontract price negotiations;

(B) The most significant considerations controlling establishment of initial or revised prices;

(C) The reason cost or pricing data were or were not required;

(D) The extent, if any, to which the Contractor did not rely on the subcontractor's cost or pricing data in determining
the price objective and in negotiating the final price;

(E) The extent to which it was recognized in the negotiation that the subcontractor's cost or pricing data were not
accurate, complete, or current; the action taken by the Contractor and the subcontractor; and the effect of any such
defective data on the total price negotiated;

(F) The reasons for any significant difference between the Contractor's price objective and the price negotiated; and

(G) A complete explanation of the incentive fee or profit plan when incentives are used. The explanation shall
identify each critical performance element, management decisions used to quantify each incentive element, reasons
for the incentives, and a summary of all trade-off possibilities considered.

(2) The Contractor is not required to notify the Contracting Officer in advance of entering into any subcontract for
which consent is not required under paragraph (c), (d), or (e) of this clause.

(g) Unless the consent or approval specifically provides otherwise, neither consent by the Contracting Officer to any
subcontract nor approval of the Contractor's purchasing system shall constitute a determination--

(1) Of the acceptability of any subcontract terms or conditions;

(2) Of the allowability of any cost under this contract; or

(3) To relieve the Contractor of any responsibility for performing this contract.

(h) No subcontract or modification thereof placed under this contract shall provide for payment on a cost-plus-a-
percentage-of-cost basis, and any fee payable under cost-reimbursement type subcontracts shall not exceed the fee
limitations in FAR 15.404-4(c)(4)(i).
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(i) The Contractor shall give the Contracting Officer immediate written notice of any action or suit filed and prompt
notice of any claim made against the Contractor by any subcontractor or vendor that, in the opinion of the
Contractor, may result in litigation related in any way to this contract, with respect to which the Contractor may be
entitled to reimbursement from the Government.

(j) The Government reserves the right to review the Contractor's purchasing system as set forth in FAR Subpart
44.3.

(k) Paragraphs (d) and (f) of this clause do not apply to the following subcontracts, which were evaluated during
negotiations:

          

(End of clause)

52.246-12     INSPECTION OF CONSTRUCTION (AUG 1996)

(a) Definition. "Work" includes, but is not limited to, materials, workmanship, and manufacture and fabrication of
components.

(b) The Contractor shall maintain an adequate inspection system and perform such inspections as will ensure that the
work performed under the contract conforms to contract requirements. The Contractor shall maintain complete
inspection records and make them available to the Government. All work shall be conducted under the general
direction of the Contracting Officer and is subject to Government inspection and test at all places and at all
reasonable times before acceptance to ensure strict compliance with the terms of the contract.

(c) Government inspections and tests are for the sole benefit of the Government and do not--

(1) Relieve the Contractor of responsibility for providing adequate quality control measures;

(2) Relieve the Contractor of responsibility for damage to or loss of the material before acceptance;

(3) Constitute or imply acceptance; or

(4) Affect the continuing rights of the Government after acceptance of the completed work under paragraph (i) of
this section.

(d) The presence or absence of a Government inspector does not relieve the Contractor from any contract
requirement, nor is the inspector authorized to change any term or condition of the specification without the
Contracting Officer's written authorization.

(e) The Contractor shall promptly furnish, at no increase in contract price, all facilities, labor, and material
reasonably needed for performing such safe and convenient inspections and tests as may be required by the
Contracting Officer. The Government may charge to the Contractor any additional cost of inspection or test when
work is not ready at the time specified by the Contractor for inspection or test, or when prior rejection makes
reinspection or retest necessary. The Government shall perform all inspections and tests in a manner that will not
unnecessarily delay the work. Special, full size, and performance tests shall be performed as described in the
contract.

(f) The Contractor shall, without charge, replace or correct work found by the Government not to conform to
contract requirements, unless in the public interest the Government consents to accept the work with an appropriate
adjustment in contract price. The Contractor shall promptly segregate and remove rejected material from the
premises.
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(g) If the Contractor does not promptly replace or correct rejected work, the Government may (1) by contract or
otherwise, replace or correct the work and charge the cost to the Contractor or (2) terminate for default the
Contractor's right to proceed.

(h) If, before acceptance of the entire work, the Government decides to examine already completed work by
removing it or tearing it out, the Contractor, on request, shall promptly furnish all necessary facilities, labor, and
material. If the work is found to be defective or nonconforming in any material respect due to the fault of the
Contractor or its subcontractors, the Contractor shall defray the expenses of the examination and of satisfactory
reconstruction. However, if the work is found to meet contract requirements, the Contracting Officer shall make an
equitable adjustment for the additional services involved in the examination and reconstruction, including, if
completion of the work was thereby delayed, an extension of time.

(i) Unless otherwise specified in the contract, the Government shall accept, as promptly as practicable after
completion and inspection, all work required by the contract or that portion of the work the Contracting Officer
determines can be accepted separately. Acceptance shall be final and conclusive except for latent defects, fraud,
gross mistakes amounting to fraud, or the Government's rights under any warranty or guarantee.

52.246-21     WARRANTY OF CONSTRUCTION (MAR 1994)

(a) In addition to any other warranties in this contract, the Contractor warrants, except as provided in paragraph (i)
of this clause, that work performed under this contract conforms to the contract requirements and is free of any
defect in equipment, material, or design furnished, or workmanship performed by the Contractor or any
subcontractor or supplier at any tier.

(b) This warranty shall continue for a period of 1 year from the date of final acceptance of the work. If the
Government takes possession of any part of the work before final acceptance, this warranty shall continue for a
period of 1 year from the date the Government takes possession.

(c) The Contractor shall remedy at the Contractor's expense any failure to conform, or any defect. In addition, the
Contractor shall remedy at the Contractor's expense any damage to Government-owned or controlled real or
personal property, when that damage is the result of--

(1) The Contractor's failure to conform to contract requirements; or

(2) Any defect of equipment, material, workmanship, or design furnished.

(d) The Contractor shall restore any work damaged in fulfilling the terms and conditions of this clause. The
Contractor's warranty with respect to work repaired or replaced will run for 1 year from the date of repair or
replacement.

(e) The Contracting Officer shall notify the Contractor, in writing, within a reasonable time after the discovery of
any failure, defect, or damage.

(f) If the Contractor fails to remedy any failure, defect, or damage within a reasonable time after receipt of notice,
the Government shall have the right to replace, repair, or otherwise remedy the failure, defect, or damage at the
Contractor's expense.
(g) With respect to all warranties, express or implied, from subcontractors, manufacturers, or suppliers for work
performed and materials furnished under this contract, the Contractor shall--

(1) Obtain all warranties that would be given in normal commercial practice;

(2) Require all warranties to be executed, in writing, for the benefit of the Government, if directed by the
Contracting Officer; and

(3) Enforce all warranties for the benefit of the Government, if directed by the Contracting Officer.
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(h) In the event the Contractor's warranty under paragraph (b) of this clause has expired, the Government may bring
suit at its expense to enforce a subcontractor's, manufacturer's, or supplier's warranty.

(i) Unless a defect is caused by the negligence of the Contractor or subcontractor or supplier at any tier, the
Contractor shall not be liable for the repair of any defects of material or design furnished by the Government nor for
the repair of any damage that results from any defect in Government-furnished material or design.

(j) This warranty shall not limit the Government's rights under the Inspection and Acceptance clause of this contract
with respect to latent defects, gross mistakes, or fraud.

(End of clause)

52.248-3     VALUE ENGINEERING--CONSTRUCTION (FEB 2000)

(a) General.  The Contractor is encouraged to develop, prepare, and submit value engineering change proposals
(VECP's) voluntarily.  The Contractor shall share in any instant contract savings realized from accepted VECP's, in
accordance with paragraph (f) below.

(b) Definitions. "Collateral costs," as used in this clause, means agency costs of operation, maintenance, logistic
support, or Government-furnished property.

"Collateral savings," as used in this clause, means those measurable net reductions resulting from a VECP in the
agency's overall projected collateral costs, exclusive of acquisition savings, whether or not the acquisition cost
changes.

"Contractor's development and implementation costs," as used in this clause, means those costs the Contractor incurs
on a VECP specifically in developing, testing, preparing, and submitting the VECP, as well as those costs the
Contractor incurs to make the contractual changes required by Government acceptance of a VECP.

"Government costs," as used in this clause, means those agency costs that result directly from developing and
implementing the VECP, such as any net increases in the cost of testing, operations, maintenance, and logistic
support.  The term does not include the normal administrative costs of processing the VECP.

"Instant contract savings," as used in this clause, means the estimated reduction in Contractor cost of performance
resulting from acceptance of the VECP, minus allowable Contractor's development and implementation costs,
including subcontractors' development and implementation costs (see paragraph (h) below).

"Value engineering change proposal (VECP)" means a proposal that--

(1) Requires a change to this, the instant contract, to implement; and

(2) Results in reducing the contract price or estimated cost without impairing essential functions or characteristics;
provided, that it does not involve a change--

(i) In deliverable end item quantities only; or

(ii) To the contract type only.

(c) VECP preparation. As a minimum, the Contractor shall include in each VECP the information described in
subparagraphs (1) through (7) below.  If the proposed change is affected by contractually required configuration
management or similar procedures, the instructions in those procedures relating to format, identification, and priority
assignment shall govern VECP preparation.  The VECP shall include the following:
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(1) A description of the difference between the existing contract requirement and that proposed, the comparative
advantages and disadvantages of each, a justification when an item's function or characteristics are being altered,
and the effect of the change on the end item's performance.

(2) A list and analysis of the contract requirements that must be changed if the VECP is accepted, including any
suggested specification revisions.

(3) A separate, detailed cost estimate for

(i) the affected portions of the existing contract requirement and

(ii) the VECP.  The cost reduction associated with the VECP shall take into account the Contractor's allowable
development and implementation costs, including any amount attributable to subcontracts under paragraph (h)
below.

(4) A description and estimate of costs the Government may incur in implementing the VECP, such as test and
evaluation and operating and support costs.

(5) A prediction of any effects the proposed change would have on collateral costs to the agency.

(6) A statement of the time by which a contract modification accepting the VECP must be issued in order to achieve
the maximum cost reduction, noting any effect on the contract completion time or delivery schedule.

(7) Identification of any previous submissions of the VECP, including the dates submitted, the agencies and contract
numbers involved, and previous Government actions, if known.

(d) Submission. The Contractor shall submit VECP's to the Resident Engineer at the worksite, with a copy to the
Contracting Officer.

(e) Government action.

(1) The Contracting Officer will notify the Contractor of the status of the VECP within 45 calendar days after the
contracting office receives it. If additional time is required, the Contracting Officer will notify the Contractor within
the 45-day period and provide the reason for the delay and the expected date of the decision.  The Government will
process VECP's expeditiously; however, it shall not be liable for any delay in acting upon a VECP.

If the VECP is not accepted, the Contracting Officer will notify the Contractor in writing, explaining the reasons for
rejection.  The Contractor may withdraw any VECP, in whole or in part, at any time before it is accepted by the
Government.  The Contracting Officer may require that the Contractor provide written notification before
undertaking significant expenditures for VECP effort.

Any VECP may be accepted, in whole or in part, by the Contracting Officer's award of a modification to this
contract citing this clause.  The Contracting Officer may accept the VECP, even though an agreement on price
reduction has not been reached, by issuing the Contractor a notice to proceed with the change.  Until a notice to
proceed is issued or a contract modification applies a VECP to this contract, the Contractor shall perform in
accordance with the existing contract.  The decision to accept or reject all or part of any VECP is a unilateral
decision made solely at the discretion of the Contracting Officer.

(f) Sharing.

(1) Rates. The Government's share of savings is determined by subtracting Government costs from instant contract
savings and multiplying the result by

(i) 45 percent for fixed-price contracts or
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(ii) 75 percent for cost-reimbursement contracts.

(2) Payment. Payment of any share due the Contractor for use of a VECP on this contract shall be authorized by a
modification to this contract to--

(i) Accept the VECP;

(ii) Reduce the contract price or estimated cost by the amount of instant contract savings; and

(iii) Provide the Contractor's share of savings by adding the amount calculated to the contract price or fee.

(g) Collateral savings. If a VECP is accepted, the Contracting Officer will increase the instant contract amount by 20
percent of any projected collateral savings determined to be realized in a typical year of use after subtracting any
Government costs not previously offset. However, the Contractor's share of collateral savings will not exceed the
contract's firm-fixed-price or estimated cost, at the time the VECP is accepted, or $100,000, whichever is greater.
The Contracting Officer is the sole determiner of the amount of collateral savings.

(h) Subcontracts.  The Contractor shall include an appropriate value engineering clause in any subcontract of
$50,000 or more and may include one in subcontracts of lesser value.  In computing any adjustment in this contract's
price under paragraph (f) above, the Contractor's allowable development and implementation costs shall include any
subcontractor's allowable development and implementation costs clearly resulting from a VECP accepted by the
Government under this contract, but shall exclude any value engineering incentive payments to a subcontractor.  The
Contractor may choose any arrangement for subcontractor value engineering incentive payments; provided, that
these payments shall not reduce the Government's share of the savings resulting from the VECP.

(i) Data.  The Contractor may restrict the Government's right to use any part of a VECP or the supporting data by
marking the following legend on the affected parts:

"These data, furnished under the Value Engineering-- Construction clause of contract . . . . . . . . . . , shall not be
disclosed outside the Government or duplicated, used, or disclosed, in whole or in part, for any purpose other than to
evaluate a value engineering change proposal submitted under the clause.  This restriction does not limit the
Government's right to use information contained in these data if it has been obtained or is otherwise available from
the Contractor or from another source without limitations."  If a VECP is accepted, the Contractor hereby grants the
Government unlimited rights in the VECP and supporting data, except that, with respect to data qualifying and
submitted as limited rights technical data, the Government shall have the rights specified in the contract
modification implementing the VECP and shall appropriately mark the data.  (The terms "unlimited rights" and
"limited rights" are defined in Part 27 of the Federal Acquisition Regulation.)

(End of clause)

52.249-2     TERMINATION FOR CONVENIENCE OF THE GOVERNMENT (FIXED-PRICE) (SEP 1996) -
ALTERNATE I (SEP 1996)

(a) The Government may terminate performance of work under this contract in whole or, from time to time, in part
if the Contracting Officer determines that a termination is in the Government's interest. The Contracting Officer
shall terminate by delivering to the Contractor a Notice of Termination specifying the extent of termination and the
effective date.

(b) After receipt of a Notice of Termination, and except as directed by the Contracting Officer, the Contractor shall
immediately proceed with the following obligations, regardless of any delay in determining or adjusting any
amounts due under this clause:

(1) Stop work as specified in the notice.
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(2) Place no further subcontracts or orders (referred to as subcontracts in this clause) for materials, services, or
facilities, except as necessary to complete the continued portion of the contract.

(3) Terminate all subcontracts to the extent they relate to the work terminated.

(4) Assign to the Government, as directed by the Contracting Officer, all right, title, and interest of the Contractor
under the subcontracts terminated, in which case the Government shall have the right to settle or to pay any
termination settlement proposal arising out of those terminations.

(5) With approval or ratification to the extent required by the Contracting Officer, settle all outstanding liabilities
and termination settlement proposals arising from the termination of subcontracts; the approval or ratification will be
final for purposes of this clause.

(6) As directed by the Contracting Officer, transfer title and deliver to the Government (i) the fabricated or
unfabricated parts, work in process, completed work, supplies, and other material produced or acquired for the work
terminated, and (ii) the completed or partially completed plans, drawings, information, and other property that, if the
contract had been completed, would be required to be furnished to the Government.

(7) Complete performance of the work not terminated.

(8) Take any action that may be necessary, or that the Contracting Officer may direct, for the protection and
preservation of the property related to this contract that is in the possession of the Contractor and in which the
Government has or may acquire an interest.

(9) Use its best efforts to sell, as directed or authorized by the Contracting Officer, any property of the types referred
to in subparagraph (b)(6) of this clause; provided, however, that the Contractor (i) is not required to extend credit to
any purchaser and (ii) may acquire the property under the conditions prescribed by, and at prices approved by, the
Contracting Officer. The proceeds of any transfer or disposition will be applied to reduce any payments to be made
by the Government under this contract, credited to the price or cost of the work, or paid in any other manner directed
by the Contracting Officer.

(c) The Contractor shall submit complete termination inventory schedules no later than 120 days from the effective
date of termination, unless extended in writing by the Contracting Officer upon written request of the Contractor
within this 120-day period.

(d) After expiration of the plant clearance period as defined in Subpart 45.6 of the Federal Acquisition Regulation,
the Contractor may submit to the Contracting Officer a list, certified as to quantity and quality, of termination
inventory not previously disposed of, excluding items authorized for disposition by the Contracting Officer. The
Contractor may request the Government to remove those items or enter into an agreement for their storage. Within
15 days, the Government will accept title to those items and remove them or enter into a storage agreement. The
Contracting Officer may verify the list upon removal of the items, or if stored, within 45 days from submission of
the list, and shall correct the list, as necessary, before final settlement.

(e) After termination, the Contractor shall submit a final termination settlement proposal to the Contracting Officer
in the form and with the certification prescribed by the Contracting Officer. The Contractor shall submit the
proposal promptly, but no later than 1 year from the effective date of termination, unless extended in writing by the
Contracting Officer upon written request of the Contractor within this 1-year period. However, if the Contracting
Officer determines that the facts justify it, a termination settlement proposal may be received and acted on after 1
year or any extension. If the Contractor fails to submit the proposal within the time allowed, the Contracting Officer
may determine, on the basis of information available, the amount, if any, due the Contractor because of the
termination and shall pay the amount determined.

(f) Subject to paragraph (e) of this clause, the Contractor and the Contracting Officer may agree upon the whole or
any part of the amount to be paid or remaining to be paid because of the termination. The amount may include a
reasonable allowance for profit on work done. However, the agreed amount, whether under this paragraph (g) or
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paragraph (g) of this clause, exclusive of costs shown in subparagraph (g)(3) of this clause, may not exceed the total
contract price as reduced by (1) the amount of payments previously made and (2) the contract price of work not
terminated.  The contract shall be modified, and the Contractor paid the agreed amount. Paragraph (g) of this clause
shall not limit, restrict, or affect the amount that may be agreed upon to be paid under this paragraph.

(g) If the Contractor and Contracting Officer fail to agree on the whole amount to be paid the Contractor because of
the termination of work, the Contracting Officer shall pay the Contractor the amounts determined as follows, but
without duplication of any amounts agreed upon under paragraph (f) of this clause:

(1) For contract work performed before the effective date of termination, the total (without duplication of any items)
of--

(i) The cost of this work;

(ii) The cost of settling and paying termination settlement proposals under terminated subcontracts that are properly
chargeable to the terminated portion of the contract if not included in subdivision (g)(1)(i) of this clause; and

(iii) A sum, as profit on subdivision (g)(1)(i) of this clause, determined by the Contracting Officer under 49.202 of
the Federal Acquisition Regulation, in effect on the date of this contract, to be fair and reasonable; however, if it
appears that the Contractor would have sustained a loss on the entire contract had it been completed, the Contracting
Officer shall allow no profit under this subdivision (iii) and shall reduce the settlement to reflect the indicated rate of
loss.

(2) The reasonable costs of settlement of the work terminated, including--

(i) Accounting, legal, clerical, and other expenses reasonably necessary for the preparation of termination settlement
proposals and supporting data;

(ii) The termination and settlement of subcontracts (excluding the amounts of such settlements); and

(iii) Storage, transportation, and other costs incurred, reasonably necessary for the preservation, protection, or
disposition of the termination inventory.

(h) Except for normal spoilage, and except to the extent that the Government expressly assumed the risk of loss, the
Contracting Officer shall exclude from the amounts payable to the Contractor under paragraph (g) of this clause, the
fair value, as determined by the Contracting Officer, of property that is destroyed, lost, stolen, or damaged so as to
become undeliverable to the Government or to a buyer.

(i) The cost principles and procedures of Part 31 of the Federal Acquisition Regulation, in effect on the date of this
contract, shall govern all costs claimed, agreed to, or determined under this clause.

(j) The Contractor shall have the right of appeal, under the Disputes clause, from any determination made by the
Contracting Officer under paragraph (e), (g), or (l) of this clause, except that if the Contractor failed to submit the
termination settlement proposal or request for equitable adjustment within the time provided in paragraph (e) or (l),
respectively, and failed to request a time extension, there is no right of appeal.

(k) In arriving at the amount due the Contractor under this clause, there shall be deducted--

(1) All unliquidated advance or other payments to the Contractor under the terminated portion of this contract;

(2) Any claim which the Government has against the Contractor under this contract; and

(3) The agreed price for, or the proceeds of sale of, materials, supplies, or other things acquired by the Contractor or
sold under the provisions of this clause and not recovered by or credited to the Government.
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(l) If the termination is partial, the Contractor may file a proposal with the Contracting Officer for an equitable
adjustment of the price(s) of the continued portion of the contract. The Contracting Officer shall make any equitable
adjustment agreed upon. Any proposal by the Contractor for an equitable adjustment under this clause shall be
requested within 90 days from the effective date of termination unless extended in writing by the Contracting
Officer.

(m)(1) The Government may, under the terms and conditions it prescribes, make partial payments and payments
against costs incurred by the Contractor for the terminated portion of the contract, if the Contracting Officer believes
the total of these payments will not exceed the amount to which the Contractor will be entitled.

(2) If the total payments exceed the amount finally determined to be due, the Contractor shall repay the excess to the
Government upon demand, together with interest computed at the rate established by the Secretary of the Treasury
under 50 U.S.C. App. 1215(b)(2). Interest shall be computed for the period from the date the excess payment is
received by the Contractor to the date the excess is repaid. Interest shall not be charged on any excess payment due
to a reduction in the Contractor's termination settlement proposal because of retention or other disposition of
termination inventory until 10 days after the date of the retention or disposition, or a later date determined by the
Contracting Officer because of the circumstances.

(n) Unless otherwise provided in this contract or by statute, the Contractor shall maintain all records and documents
relating to the terminated portion of this contract for 3 years after final settlement. This includes all books and other
evidence bearing on the Contractor's costs and expenses under this contract. The Contractor shall make these records
and documents available to the Government, at the Contractor's office, at all reasonable times, without any direct
charge. If approved by the Contracting Officer, photographs, microphotographs, or other authentic reproductions
may be maintained instead of original records and documents.

52.249-10     DEFAULT (FIXED-PRICE CONSTRUCTION) (APR 1984)

(a) If the Contractor refuses or fails to prosecute the work or any separable part, with the diligence that will insure its
completion within the time specified in this contract including any extension, or fails to complete the work within
this time, the Government may, by written notice to the Contractor, terminate the right to proceed with the work (or
the separable part of the work) that has been delayed.  In this event, the Government may take over the work and
complete it by contract or otherwise, and may take possession of and use any materials, appliances, and plant on the
work site necessary for completing the work.  The Contractor and its sureties shall be liable for any damage to the
Government resulting from the Contractor's refusal or failure to complete the work within the specified time,
whether or not the Contractor's right to proceed with the work is terminated.  This liability includes any increased
costs incurred by the Government in completing the work.

(b) The Contractor's right to proceed shall not be terminated nor the Contractor charged with damages under this
clause, if--

(1) The delay in completing the work arises from unforeseeable causes beyond the control and without the fault or
negligence of the Contractor. Examples of such causes include

(i) acts of God or of the public enemy,

(ii) acts of the Government in either its sovereign or contractual capacity,

(iii) acts of another Contractor in the performance of a contract with the Government,

(iv) fires,

(v) floods,

(vi) epidemics,
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(vii) quarantine restrictions,

(viii) strikes,

(ix) freight embargoes,

(x) unusually severe weather, or delays of subcontractors or suppliers at any tier arising from unforeseeable causes
beyond the control and without the fault or negligence of both the Contractor and the subcontractors or suppliers;
and

(2) The Contractor, within 10 days from the beginning of any delay (unless extended by the Contracting Officer),
notifies the Contracting Officer in writing of the causes of delay.  The Contracting Officer shall ascertain the facts
and the extent of delay.  If, in the judgment of the Contracting Officer, the findings of fact warrant such action, the
time for completing the work shall be extended.  The findings of the Contracting Officer shall be final and
conclusive on the parties, but subject to appeal under the Disputes clause.

(c) If, after termination of the Contractor's right to proceed, it is determined that the Contractor was not in default, or
that the delay was excusable, the rights and obligations of the parties will be the same as if the termination had been
issued for the convenience of the Government.

The rights and remedies of the Government in this clause are in addition to any other rights and remedies provided
by law or under this contract.

52.253-1     COMPUTER GENERATED FORMS (JAN 1991)

(a)  Any data required to be submitted on a Standard or Optional Form prescribed by the Federal Acquisition
Regulation (FAR) may be submitted on a computer generated version of the form, provided there is no change to the
name, content, or sequence of the data elements on the form, and provided the form carries the Standard or Optional
Form number and edition date.

(b)  Unless prohibited by agency regulations, any data required to be submitted on an agency unique form prescribed
by an agency supplement to the FAR may be submitted on a computer generated version of the form provided there
is no change to the name, content, or sequence of the data elements on the form and provided the form carries the
agency form number and edition date.

(c)  If the Contractor submits a computer generated version of a form that is different than the required form, then
the rights and obligations of the parties will be determined based on the content of the required form.

252.201-7000     CONTRACTING OFFICER'S REPRESENTATIVE (DEC 1991)

(a) "Definition.  Contracting officer's representative" means an individual designated in accordance with subsection
201.602-2 of the Defense Federal Acquisition Regulation Supplement and authorized in writing by the contracting
officer to perform specific technical or administrative functions.

(b) If the Contracting Officer designates a contracting officer's representative (COR), the Contractor will receive a
copy of the written designation.  It will specify the extent of the COR's authority to act on behalf of the contracting
officer.  The COR is not authorized to make any commitments or changes that will affect price, quality, quantity,
delivery, or any other term or condition of the contract.

(End of clause)

252.203-7002    DISPLAY OF DOD HOTLINE POSTER (DEC 1991)
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(a) The Contractor shall display prominently in common work areas within business segments performing work
under Department of Defense (DoD) contracts, DoD Hotline Posters prepared by the DoD Office of the Inspector
General.

(b) DoD Hotline Posters may be obtained from the DoD Inspector General, ATTN: Defense Hotline, 400 Army
Navy Drive, Washington, DC 22202-2884.

(c)  The Contractor need not comply with paragraph (a) of this clause if it has established a mechanism, such as a
hotline, by which employees may report suspected instances of improper conduct, and instructions that encourage
employees to make such reports.

(End of clause)

252.204-7003    CONTROL OF GOVERNMENT PERSONNEL WORK PRODUCT (APR 1992)

The Contractor's procedures for protecting against unauthorized disclosure of information shall not require
Department of Defense employees or members of the Armed Forces to relinquish control of their work products,
whether classified or not, to the contractor.

(End of clause)

252.209-7004    SUBCONTRACTING WITH FIRMS THAT ARE OWNED OR CONTROLLED BY THE
GOVERNMENT OF A TERRORIST COUNTRY (MAR 1998)

(a)  Unless the Government determines that there is a compelling reason to do so, the Contractor shall not enter into
any subcontract in excess of $25,000 with a firm, or subsidiary of a firm, that is identified, on the List of Parties
Excluded from Federal Procurement and Nonprocurement Programs, as being ineligible for the award of Defense
contracts or subcontracts because it is owned or controlled by the government of a terrorist country.

(b)  A corporate officer or a designee of the Contractor shall notify the Contracting Officer, in writing, before
entering into a subcontract with a party that is identified, on the List of Parties Excluded from Federal Procurement
and Nonprocurement Programs, as being ineligible for the award of Defense contracts or subcontracts because it is
owned or controlled by the government of a terrorist country.  The notice must include the name of the proposed
subcontractor notwithstanding its inclusion on the List of Parties Excluded From Federal Procurement and
Nonprocurement Programs.

252.223-7004     DRUG-FREE WORK FORCE (SEP 1988)

(a) Definitions.

(1) "Employee in a sensitive position," as used in this clause, means an employee who has been granted access to
classified information; or employees in other positions that the Contractor determines involve national security;
health or safety, or functions other than the foregoing requiring a high degree of trust and confidence.

(2) "Illegal drugs," as used in this clause, means controlled substances included in Schedules I and II, as defined by
section 802(6) of title 21 of the United States Code, the possession of which is unlawful under chapter 13 of that
Title.  The term "illegal drugs" does not mean the use of a controlled substance pursuant to a valid prescription or
other uses authorized by law.

(b) The Contractor agrees to institute and maintain a program for achieving the objective of a drug-free work force.
While this clause defines criteria for such a program, contractors are encouraged to implement alternative
approaches comparable to the criteria in paragraph (c) that are designed to achieve the objectives of this clause.
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(c) Contractor programs shall include the following, or appropriate alternatives:

(1) Employee assistance programs emphasizing high level direction, education, counseling, rehabilitation, and
coordination with available community resources;

(2) Supervisory training to assist in identifying and addressing illegal drug use by Contractor employees;

(3) Provision for self-referrals as well as supervisory referrals to treatment with maximum respect for individual
confidentiality consistent with safety and security issues;

(4) Provision for identifying illegal drug users, including testing on a controlled and carefully monitored basis.
Employee drug testing programs shall be established taking account of the following:

(i) The Contractor shall establish a program that provides for testing for the use of illegal drugs by employees in
sensitive positions.  The extent of and criteria for such testing shall be determined by the Contractor based on
considerations that include the nature of the work being performed under the contract, the employee's duties, and
efficient use of Contractor resources, and the risks to health, safety, or national security that could result from the
failure of an employee adequately to discharge his or her position.

(ii) In addition, the Contractor may establish a program for employee drug testing--

(A) When there is a reasonable suspicion that an employee uses  illegal drugs; or

(B) When an employees has been involved in an accident or unsafe practice;

(C) As part of or as a follow-up to counseling or rehabilitation for illegal drug use;

(D) As part of a voluntary employee drug testing program.

(iii) The Contractor may establish a program to test applicants for employment for illegal drug use.

(iv) For the purpose of administering this clause, testing for illegal drugs may be limited to those substances for
which testing is prescribed by section 2..1 of subpart B of the "Mandatory Guidelines for Federal Workplace Drug
Testing Programs" (53 FR 11980 (April 11, 1988), issued by the Department of Health and Human Services.

(d) Contractors shall adopt appropriate personnel procedures to deal with employees who are found to be using
drugs illegally.  Contractors shall not allow any employee to remain on duty or perform in a sensitive position who
is found to use illegal drugs until such times as the Contractor, in accordance with procedures established by the
Contractor, determines that the employee may perform in such a position.

(e) The provisions of this clause pertaining to drug testing program shall not apply to the extent that are inconsistent
with state or local law, or with an existing collective bargaining agreement; provided that with respect to the latter,
the Contractor agrees those issues that are in conflict will be a subject of negotiation at the next collective bargaining
session.

(End of clause)

252.223-7004     DRUG-FREE WORK FORCE (SEP 1988)

(a) Definitions.

(1) "Employee in a sensitive position," as used in this clause, means an employee who has been granted access to
classified information; or employees in other positions that the Contractor determines involve national security;
health or safety, or functions other than the foregoing requiring a high degree of trust and confidence.
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(2) "Illegal drugs," as used in this clause, means controlled substances included in Schedules I and II, as defined by
section 802(6) of title 21 of the United States Code, the possession of which is unlawful under chapter 13 of that
Title.  The term "illegal drugs" does not mean the use of a controlled substance pursuant to a valid prescription or
other uses authorized by law.

(b) The Contractor agrees to institute and maintain a program for achieving the objective of a drug-free work force.
While this clause defines criteria for such a program, contractors are encouraged to implement alternative
approaches comparable to the criteria in paragraph (c) that are designed to achieve the objectives of this clause.

(c) Contractor programs shall include the following, or appropriate alternatives:

(1) Employee assistance programs emphasizing high level direction, education, counseling, rehabilitation, and
coordination with available community resources;

(2) Supervisory training to assist in identifying and addressing illegal drug use by Contractor employees;

(3) Provision for self-referrals as well as supervisory referrals to treatment with maximum respect for individual
confidentiality consistent with safety and security issues;

(4) Provision for identifying illegal drug users, including testing on a controlled and carefully monitored basis.
Employee drug testing programs shall be established taking account of the following:

(i) The Contractor shall establish a program that provides for testing for the use of illegal drugs by employees in
sensitive positions.  The extent of and criteria for such testing shall be determined by the Contractor based on
considerations that include the nature of the work being performed under the contract, the employee's duties, and
efficient use of Contractor resources, and the risks to health, safety, or national security that could result from the
failure of an employee adequately to discharge his or her position.

(ii) In addition, the Contractor may establish a program for employee drug testing--

(A) When there is a reasonable suspicion that an employee uses  illegal drugs; or

(B) When an employees has been involved in an accident or unsafe practice;

(C) As part of or as a follow-up to counseling or rehabilitation for illegal drug use;

(D) As part of a voluntary employee drug testing program.

(iii) The Contractor may establish a program to test applicants for employment for illegal drug use.

(iv) For the purpose of administering this clause, testing for illegal drugs may be limited to those substances for
which testing is prescribed by section 2..1 of subpart B of the "Mandatory Guidelines for Federal Workplace Drug
Testing Programs" (53 FR 11980 (April 11, 1988), issued by the Department of Health and Human Services.

(d) Contractors shall adopt appropriate personnel procedures to deal with employees who are found to be using
drugs illegally.  Contractors shall not allow any employee to remain on duty or perform in a sensitive position who
is found to use illegal drugs until such times as the Contractor, in accordance with procedures established by the
Contractor, determines that the employee may perform in such a position.

(e) The provisions of this clause pertaining to drug testing program shall not apply to the extent that are inconsistent
with state or local law, or with an existing collective bargaining agreement; provided that with respect to the latter,
the Contractor agrees those issues that are in conflict will be a subject of negotiation at the next collective bargaining
session.

(End of clause)
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252.223-7006     PROHIBITION ON STORAGE AND DISPOSAL OF TOXIC AND HAZARDOUS
MATERIALS  (APR 1993)

(a) "Definitions".

As used in this clause --

(1) "Storage" means a non-transitory, semi-permanent or permanent holding, placement, or leaving of material.  It
does not include a temporary accumulation of a limited quantity of a material used in or a waste generated or
resulting from authorized activities, such as servicing, maintenance, or repair of Department of Defense (DoD)
items, equipment, or facilities.

(2) "Toxic or hazardous materials" means:

(i) Materials referred to in section 101(14) of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980 (42 U.S.C. 9601(14)) and materials designated under section 102 of CERCLA (42
U.S.C. 9602) (40 CFR part 302);

(ii) Materials that are of an explosive, flammable, or pyrotechnic nature; or

(iii) Materials otherwise identified by the Secretary of Defense as specified in DoD regulations.

(b) In accordance with 10 U.S.C. 2692, the Contractor is prohibited from storing or disposing of non-DoD-owned
toxic or hazardous materials on a DoD installation, except to the extent authorized by a statutory exception to 10
U.S.C. 2692 or as authorized by the Secretary of Defense or his designee.

(End of clause)

252.227-7033     RIGHTS IN SHOP DRAWINGS (APR 1966)

(a) Shop drawings for construction means drawings, submitted to the Government by the Construction Contractor,
subcontractor or any lower-tier subcontractor pursuant to a construction contract, showing in detail (i) the proposed
fabrication and assembly of structural elements and (ii) the installation (i.e., form, fit, and attachment details) of
materials or equipment.  The Government may duplicate, use, and disclose in any manner and for any purpose shop
drawings delivered under this contract.

(b) This clause, including this paragraph (b), shall be included in all subcontracts hereunder at any tier.

252.231-7000     SUPPLEMENTAL COST PRINCIPLES (DEC 1991)

When the allowability of costs under this contract is determined in accordance with part 31 of the Federal
Acquisition Regulation (FAR), allowability shall also be determined in accordance with part 231 of the Defense
FAR Supplement, in effect on the date of this contract.

252.236-7000     MODIFICATION PROPOSALS - PRICE BREAKDOWN.  (DEC 1991)

(a) The Contractor shall furnish a price breakdown, itemized as required and within the time specified by the
Contracting Officer, with any proposal for a contract modification.

(b) The price breakdown --

(1) Must include sufficient detail to permit an analysis of profit, and of all costs for --
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(i) Material;

(ii) Labor;

(iii) Equipment;

(iv) Subcontracts; and

(v) Overhead; and

(2) Must cover all work involved in the modification, whether the work was deleted, added, or changed.

(c) The Contractor shall provide similar price breakdowns to support any amounts claimed for subcontracts.

(d) The Contractor's proposal shall include a justification for any time extension proposed.

252.242-7000     POSTAWARD CONFERENCE (DEC 1991)

The Contractor agrees to attend any postaward conference convened by the contracting activity or contract
administration office in accordance with Federal Acquisition Regulation subpart 42.5.

(End of clause)

252.243-7001     PRICING OF CONTRACT MODIFICATIONS (DEC 1991)

When costs are a factor in any price adjustment under this contract, the contract cost principles and procedures in
FAR part 31 and DFARS part 231, in effect on the date of this contract, apply.

252.243-7002     REQUESTS FOR EQUITABLE ADJUSTMENT (MAR 1998)

(a) The amount of any request for equitable adjustment to contract terms shall accurately reflect the contract
adjustment for which the Contractor believes the Government is liable. The request shall include only costs for
performing the change, and shall not include any costs that already have been reimbursed or that have been
separately claimed. All indirect costs included in the request shall be properly allocable to the change in accordance
with applicable acquisition regulations.

(b) In accordance with 10 U.S.C. 2410(a), any request for equitable adjustment to contract terms that exceeds the
simplified acquisition threshold shall bear, at the time of submission, the following certificate executed by an
individual authorized to certify the request on behalf of the Contractor:

I certify that the request is made in good faith, and that the supporting data are accurate and complete to the best of
my knowledge and belief.

----------------------------------------------------------------------
(Official's Name)
----------------------------------------------------------------------
(Title)

(c) The certification in paragraph (b) of this clause requires full disclosure of all relevant facts, including--

(1) Cost or pricing data if required in accordance with subsection 15.403-4 of the Federal Acquisition Regulation
(FAR); and
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(2) Information other than cost or pricing data, in accordance with subsection 15.403-3 of the FAR, including actual
cost data and data to support any estimated costs, even if cost or pricing data are not required.

(d) The certification requirement in paragraph (b) of this clause does not apply to----

(1) Requests for routine contract payments; for example, requests for payment for accepted supplies and services,
routine vouchers under a cost-reimbursement type contract, or progress payment invoices; or

(2) Final adjustment under an incentive provision of the contract.
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SECTION 00800 
 

 SPECIAL CLAUSES 
 
 SC-1.  COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984) 
(FAR 52.211-10).  
 
The Contractor shall be required to (a) commence work under this Contract within 10        
calendar days after the date the Contractor receives the notice to proceed, (b) prosecute the 
work diligently, and (c) complete the entire work ready for use not later than 1 November 2002.  
The time stated for completion shall include final cleanup of the premises.  See Section 
01005(AR), paragraph 1.5, and Section 01010(R), paragraph 1.13 for Construction Phasing. 
 
The successful offeror will receive the notice to proceed not later than 15 April 2002.   
 
 SC-1.1  OPTION FOR INCREASED QUANTITY 
 
 a.  The Government may increase the quantity of work awarded by exercising one or more of 
the Optional Bid Items 0003, 0004, 0005, 0014, 0015, 0016 and 0017 at any time, or not at all, 
but no later than 30 calendar days after receipt by the Contractor of the notice to proceed.  
Notice to proceed on work Item(s) added by exercise of the option(s) will be given upon 
execution of consent of surety. 
 
 b.  The parties hereto further agree that any option herein shall be considered to have been 
exercised at the time the Government deposits written notification to the Contractor in the mails. 
 
 c.  The time allowed for completion of any optional items awarded under this contract will be 
the same as that for the base items, and will be measured from the date of receipt of the notice 
to proceed for the base items. 
 
 SC-2.  LIQUIDATED DAMAGES - CONSTRUCTION (SEP 2000) (FAR 52.211-12) 
 
 (a)  If the Contractor fails to complete the work within the time specified in the Contract, or any 
extension, the Contractor shall pay to the Government as liquidated damages as follows: 
 

(1)  The sums shown below for delays after 19 August 2002 for completing the runway 
and concrete ends: 
 
                  Days of delay                  Cost per day 
• For days 1-2 after 19 August 2002  $45,100  
• For days 3-11 after 19 August 2002  $47,820  
• For days 12-15 after 19 August 2002  $53,430  
• For day 16 after 19 August 2002   $57,680  
• For days 17-25 after 19 August 2002  $62,440  
• For days 26-29 after 19 August 2002  $73,150  
• For day 30 and beyond after 19 August 2002 $79,100 

 
Plus the following one time charges for delays after 19 August 2002: 

            

• Day 3 after 19 August 2002   $16,700 
• Day 12 after 19 August 2002   $37,500 
• Day 15 after 19 August 2002   $20,800  
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(2)  The sum of $1,396.00 for each day of delay after 1 September 2002 for completion 
of Phase 2 of the Aircraft Parking Apron. 
 
(3)  The sum of $1272.00 for each day of delay after 1 November 2002 for final 
completion of construction.   
 
(4)  Liquidated damages are cumulative and will be combined if more than one are 
applicable at the same time. 
   

 (b)  If the Government terminates the Contractor's right to proceed, the resulting damage will 
consist of liquidated damages until such reasonable time as may be required for final completion 
of the work together with any increased costs occasioned the Government in completing the 
work. 
 
 (c)  If the Government does not terminate the Contractor's right to proceed, the resulting 
damage will consist of liquidated damages until the work is completed or accepted. 
 
 SC-3  DELETED 
 
 SC-4.  VARIATIONS IN ESTIMATED QUANTITIES - SUBDIVIDED ITEMS (MAR 1995) 
(EFARS 52.212-5001):  This variation in estimated quantities clause is applicable only to Item 
Nos. 0002, 0003, 0005, 0007, 0008, 0009, 0010, 0011, 0012, 0013, 0015, 0016, and 0017. 
 
 (a)  Variation from the estimated quantity in the actual work performed under any second or 
subsequent sub-item or elimination of all work under such a second or subsequent sub-item will 
not be the basis for an adjustment in contract unit price. 
 
 (b)  Where the actual quantity of work performed for Items Nos. 0002, 0003, 0005, 0007, 0008, 
0009, 0010, 0011, 0012, 0013, 0015, and 0017 exceeds 115 percent or is less than 85 percent of 
the  quantity of the he first sub-item listed under such item, the Contractor will be paid at the 
contract unit price for that sub-item for the actual quantity of work performed and, in addition, an 
equitable adjustment shall be made in accordance with the clause FAR 52.211-18, Variation in 
Estimated Quantities. 
 
 (c)  If the actual quantity of work performed under Items Nos. 0002, 0003, 0005, 0007, 0008, 
0009, 0010, 0011, 0012, 0013, 0015, and 0017 exceeds 115 percent or is less than 85 percent of 
the total estimated quantity of the sub-item under that item and/or if the quantity of the work 
performed under the second sub-item or any subsequent sub-item under Items Nos. 0002, 
0003, 0005, 0007, 0008, 0009, 0010, 0011, 0012, 0013, 0015, and 0017 exceeds 115 % or is 
less than 85 % of the estimated quantity of any such sub-item, and if such variation causes an 
increase or a decrease in the time required for performance of this contract the contract 
completion time will be adjusted in accordance with the clause FAR 52.211-18, Variation in 
Estimated Quantities. 
 
 SC-5.  INSURANCE - WORK ON A GOVERNMENT INSTALLATION (JAN 1997) (FAR 
52.228-5) 
 
 (a)  The Contractor shall, at its own expense, provide and maintain during the entire 
performance period of this Contract at least the kinds and minimum amounts of insurance 
required in the Insurance Liability Schedule or elsewhere in the Contract. 
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 (b)  Before commencing work under this Contract, the Contractor shall certify to the 
Contracting Officer in writing that the required insurance has been obtained.  The policies 
evidencing required insurance shall contain an endorsement to the effect that any cancellation or 
any material change adversely affecting the Government's interest shall not be effective: 
 
  (1)  for such period as the laws of the State in which this Contract is to be performed 
prescribe; or 
 
  (2)  until 30 days after the insurer or the Contractor gives written notice to the 
Contracting Officer, whichever period is longer. 
 
 (c)  The Contractor shall insert the substance of this clause, including this paragraph (c), in 
subcontracts under this Contract that require work on a Government installation and shall require 
subcontractors to provide and maintain the insurance required in the Schedule or elsewhere in 
the Contract.  The Contractor shall maintain a copy of all subcontractors' proofs of required 
insurance, and shall make copies available to the Contracting Officer upon request. 
 
 (d)  Insurance Liability Schedule (FAR 28.307-2) 
 
  (1)  Workers' compensation and employer's liability.  Contractors are required to comply 
with applicable Federal and State workers' compensation and occupational disease statutes.  If 
occupational diseases are not compensable under those statutes, they shall be covered under 
the employer's liability section of the insurance policy, except when Contract operations are so 
commingled with a Contractor's commercial operation that it would not be practical to require 
this coverage.  Employer's liability coverage of at least $100,000 shall be required, except in 
states with exclusive or monopolistic funds that do not permit workers' compensation to be 
written by private carriers. 
 
  (2)  General Liability.  
 
     (a)  The Contracting Officer shall require bodily injury liability insurance coverage 
written on the comprehensive form of policy of at least $500,000 per occurrence. 
 
     (b)  Property damage liability insurance shall be required only in special 
circumstances as determined by the agency. 
 
  (3)  Automobile liability.  The Contracting Officer shall require automobile liability 
insurance written on the comprehensive form of policy.  The policy shall provide for bodily injury 
and property damage liability covering the operation of all automobiles used in connection with 
performing the Contract.  Policies covering automobiles operated in the United States shall 
provide coverage of at least $200,000 per person and $500,000 per occurrence for bodily injury 
and $20,000 per occurrence for property damage.  The amount of liability coverage on other 
policies shall be commensurate with any legal requirements of the locality and sufficient to meet 
normal and customary claims. 
 
  (4)  Aircraft public and passenger liability.  When aircraft are used in connection with 
performing the Contract, the Contracting Officer shall require aircraft public and passenger 
liability insurance.  Coverage shall be at least $200,000 per person and $500,000 per occurrence 
for bodily injury, other than passenger liability, and $200,000 per occurrence for property 
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damage.  Coverage for passenger liability bodily injury shall be at least $200,000 multiplied by the 
number of seats or passengers, whichever is greater. 
 
  (5)  Environmental Liability  If this contract includes the transport, treatment, storage, or 
disposal of hazardous material waste the following coverage is required. 
 
The Contractor shall ensure the transporter and disposal facility have liability insurance if effect 
for claims arising out of the death or bodily injury and property damage from hazardous 
material/waste transport, treatment, storage and disposal, including vehicle liability and legal 
defense costs in the amount of $1,000,000.00 as evidenced by a certificate of insurance for 
General, Automobile, and Environmental Liability Coverage.  Proof of this insurance shall be 
provided to the Contracting Officer. 
 
 SC-6.  DELETED 
 
 SC-7.  PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984) (FAR 52.236-1):  
The Contractor shall perform on the site, and with its own organization, work equivalent to at 
least fifteen percent (15 %) of the total amount of work to be performed under the Contract.  The 
percentage may be reduced by a supplemental agreement to this Contract if, during performing 
the work, the Contractor requests a reduction and the Contracting Officer determines that the 
reduction would be to the advantage of the Government. 
 
 SC-8.  PHYSICAL DATA (APR 1984) (FAR 52.236-4):  Data and information furnished or 
referred to below is for the Contractor's information.  The Government will not be responsible for 
any interpretation of or conclusion drawn from the data or information by the Contractor. 
 
 (a)  Physical Conditions:  The indications of physical conditions on the drawings and in the 
specifications are the result of site investigations by test holes shown on the drawings. 
 
 (b)  Weather Conditions:  Each bidder shall be satisfied before submitting his bid as to the 
hazards likely to arise from weather conditions.  Complete weather records and reports may be 
obtained from any National Weather Service Office. 
 
 (c)  Transportation Facilities:  Each bidder, before submitting his bid, shall make an 
investigation of the conditions of existing public and private roads and of clearances, restrictions, 
bridge load limits, and other limitations affecting transportation and ingress and egress at the 
jobsite.  The unavailability of transportation facilities or limitations thereon shall not become a 
basis for claims for damages or extension of time for completion of the work. 
 
 SC-9.  DELETED 
 
 SC-10.  LAYOUT OF WORK (APR 1984) (FAR 52.236-17):  The Contractor shall lay out its 
work from Government-established base lines and bench marks indicated on the drawings, and 
shall be responsible for all measurements in connection with the layout.  The Contractor shall 
furnish, at its own expense, all stakes, templates, platforms, equipment, tools, materials, and 
labor required to lay out any part of the work.  The Contractor shall be responsible for executing 
the work to the lines and grades that may be established or indicated by the Contracting Officer.  
The Contractor shall also be responsible for maintaining and preserving all stakes and other 
marks established by the Contracting Officer until authorized to remove them.  If such marks are 
destroyed by the Contractor or through its negligence before their removal is authorized, the 



02002/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 00800-5 R0004 

Contracting Officer may replace them and deduct the expense of the replacement from any 
amounts due, or to become due, to the Contractor. 
 
 SC-11.  DELETED  
 
 SC-12.  AIRFIELD SAFETY PRECAUTIONS (DEC 1991) (DOD FAR SUPP 252.236-7005) 
 
 (a)  Definitions:  As used in this clause -- 
 
  (1)  "Landing Areas" means: 
 
     (i)  the primary surfaces which are comprised of the surface of the runways, the 
runway shoulders, and the lateral safety zones (the length of each primary surface is the same 
as the runway length; the width of each primary surface is 610 meters (2,000 feet), 305 meters 
(1,000 feet) on each side of the runway centerline; (see footnote at end of clause). 
 
     (ii)  the "clear zone" beyond the ends of each runway, i.e., the extension of the 
"primary surface" for a distance of 305 meters (1,000 feet) beyond each end of each runway; 
 
     (iii)  all taxiways plus the lateral clearance zones along each side for the length of the 
taxiways (the outer edge of each lateral clearance zone is laterally 76 meters (250 feet) from the 
far or opposite edge of the taxiway, i.e., a 23 meters (75-foot)-wide taxiway would have a 
combined width of taxiway and lateral clearance zones of 130 meters (425 feet); and 
 
     (iv)  all aircraft parking aprons plus the area 38 meters (125 feet) in width extending 
beyond each edge all around the aprons. 
 
  (2)  "Safety precaution areas" means those portions of approach-departure clearance 
zones and transitional zones where placement of objects incident to Contract performance 
might result in vertical projections at or above the approach-departure clearance surface or the 
transitional surface. 
 
     (i)  The "approach-departure clearance surface" is an extension of the primary surface 
and the clear zone at each end of each runway, for a distance of 15,240 meters (50,000 feet), 
first along an inclined (glide angle) and then along a horizontal plane, both flaring symmetrically 
about the runway centerline extended. 
 
  (a)  The inclined plane (glide angle) begins in the clear zone 61 meters (200 feet) past 
the end of the runway (and primary surface) at the same elevation as the end of the runway, and 
continues upward at a slope of 50:1 (.3048 meter (one foot) vertically for each 15.24 meters (50 
feet) horizontally) to an elevation of 152 meters (500 feet) above the established airfield elevation; 
at that point the plane becomes horizontal, continuing at that same uniform elevation to a point 
15,240 meters (50,000 feet) longitudinally from the beginning of the inclined plane (glide angle) 
and ending there.  
 
  (b)  The width of the surface at the beginning of the inclined plane (glide angle) is the 
same as the width of the clear zone; thence it flares uniformly, reaching the maximum width of 
4,877 meters (16,000 feet) at the end. 
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     (ii)  The "approach-departure clearance zone" is the ground area under the 
approach-departure clearance surface. 
 
     (iii)  The "transitional surface" is a sideways extension of all primary surfaces, clear 
zones, and approach-departure clearance surfaces along inclined planes.   
 
      (a)   The inclined plane in each case begins at the edge of the surface.   
 
      (b)  The slope of the inclined plane is 7:1 (.3048 meter (one foot) vertically for each 
2.13 meters (7 feet) horizontally), and it continues to the point of intersection with   
 
   (1)  Inner horizontal surface (which is the horizontal plane 46 meters (150 feet) 
above the established airfield elevation) or  
 
   (2) Outer horizontal surface (which is the horizontal plane 152 meters (500 feet) 
above the established airfield elevation), whichever is applicable. 
 
     (iv)  The "transitional zone" is the ground area under the transitional surface.  (It 
adjoins the primary surface, clear zone and approach-departure clearance zone.) 
 
 (b)  General 
 
   (1)  The Contractor shall comply with the requirements of this clause while 
 
     (i)  Operating all ground equipment (mobile or stationary); 
 
     (ii)  Placing all materials; and 
 
     (iii)  Performing all work, upon and around all airfields. 
 
      (a)  The requirements of this clause are in addition to any other safety 
requirements of this contract. 
 
 (c)  The Contractor shall-- 
 
  (1)  Report to the Contracting Officer before initiating any work; 
 
  (2)  Notify the Contracting Officer of proposed changes to locations and operations;  
 
  (3)  Not permit either its equipment or personnel to use any runway for purposes other 
than aircraft operation without permission of the Contracting Officer, unless the runway is-- 
 
   (i)  Closed by order of the Contracting Officer, and 
 
   (ii)  Marked as provided in paragraph (d)(2) of this clause; 
 
  (4)  Keep all paved surfaces such as runways, taxiways, and hardstands, clean at all 
times and, specifically, free from small stones which might damage aircraft propellers or jet 
aircraft; 
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  (5)  Operate mobile equipment according to the safety provisions of this clause, while 
actually performing work on the airfield.  At all other times, the Contractor shall remove all mobile 
equipment to locations-- 
 
   (i)  Approved by the Contracting Officer, 
 
   (ii)  At a distance of at least 229 meters (750 feet) from the runway centerline, plus 
any additional distance; and 
 
   (iii)  Necessary to ensure compliance with the other provisions of this clause; and 
 
  (6)  Not open a trench unless material is on hand and ready for placing in the trench.  As 
soon as practicable after material has been placed and work approved, the Contractor shall 
backfill and compact trenches as required by the contract.  Meanwhile, all hazardous conditions 
shall be marked and lighted in accordance with the other provisions of this clause. 
 
 (d)  Landing Areas 
 
The Contractor shall-- 
 
  (1)  Place nothing upon the landing areas without the authorization of the Contracting 
Officer. 
 
  (2)  Outline those landing areas hazardous to aircraft, using (unless otherwise 
authorized by the Contracting Officer) red flags by day, and electric, battery-operated low-
intensity red flasher lights by night;  
 
  (3)  Obtain, at an airfield where flying is controlled, additional permission from the 
control tower operator every time before entering any landing area, unless the landing area is 
marked as hazardous in accordance with paragraph (d)(2) of this clause; 
 
  (4)  Identify all vehicles it operates in landing areas by means of a flag on a staff 
attached to, and flying above, the vehicle.  The flag shall be .9144 meters (3 feet) square, and 
consist of a checkered pattern of international orange and white squares of .3048 meter (1 foot) 
on each side (except that the flag may vary up to 10 percent from each of these dimensions); 
 
  (5)  Mark all other equipment and materials in the landing areas, using the same 
marking devices as in paragraph (d)(2) of this clause; and 
 
  (6)  Perform work so as to leave that portion of the landing area which is available to 
aircraft free from hazards, holes, piles of material, and projecting shoulders that might damage 
an airplane tire. 
 
 (e)  Safety Precaution Areas 
 
The Contractor shall-- 
 
  (1)  Place nothing upon the safety precaution areas without authorization of the 
Contracting Officer; 
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  (2)  Mark all equipment and materials in safety precaution areas, using (unless 
otherwise authorized by the Contracting Officer) red flags by day, and electric, battery-operated, 
low-intensity red flasher lights by night; and 
 
  (3)  Provide all objects placed in safety precaution areas with a red light or red lantern at 
night, if the objects project above the approach-departure clearance surface or above the 
transitional surface.  Any objects protruding above these surfaces require prior approval by the 
Contracting Officer. 
 
 SC-13.  DELETED 
 
 SC-14.   EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (MAY 
1999)-(EFARS 52.231-5000) 
 
 (a)  This clause does not apply to terminations.  See 52.249-5000, Basis for Settlement of 
Proposals and FAR Part 49.   
 
 (b)  Allowable cost for construction and marine plant and equipment in sound workable 
condition owned or controlled and furnished by a contractor or subcontractor at any tier shall be 
based on actual cost data for each piece of equipment or groups of similar serial and series for 
which the Government can determine both ownership and operating costs from the contractor's 
accounting records.  When both ownership and operating costs cannot be determined for any 
piece of equipment or groups of similar serial or series equipment from the contractor's 
accounting records, costs for that equipment shall be based upon the applicable provisions of 
EP 1110-1-8, Construction Equipment Ownership and Operating Expense Schedule, Region VIII.  
Working conditions shall be considered to be average for determining equipment rates using the 
schedule unless specified otherwise by the contracting officer.  For equipment not included in 
the schedule, rates for comparable pieces of equipment may be used or a rate may be 
developed using the formula provided in the schedule.  For forward pricing, the schedule in effect 
at the time of negotiations shall apply.  For retroactive pricing, the schedule in effect at the time 
the work was performed shall apply. 
 
 (c)  Equipment rental costs are allowable, subject to the provisions of FAR 31.105(d)(ii) and 
FAR 31.205-36.  Rates for equipment rented from an organization under common control, lease-
purchase arrangements, and sale-leaseback arrangements, will be determined using the 
schedule, except that actual rates will be used for equipment leased from an organization under 
common control that has an established practice of leasing the same or similar equipment to 
unaffiliated lessees. 
 
 (d)  When actual equipment costs are proposed and the total amount of the pricing action 
exceeds the small purchase threshold, the contracting officer shall request the contractor to 
submit either certified cost or pricing data, or partial/limited data, as appropriate.  The data shall 
be submitted on Standard Form 1411, Contract Pricing Proposal Cover Sheet. 
 
 (e)  Copies of EP1110-1-8 “Construction Equipment Ownership and Operating Expense 
Schedule” Volumes 1 through 12 are available in Portable Document Format (PDF) and can be 
viewed or downloaded at http://www.usace.army.mil/inet/usace-docs/eng-pamplets/cecw.htm. A 
CD-ROM containing (Volumes 1-12) is available through either the Superintendent of 
Documents or Government bookstores.  For additional information telephone 202-512-2250, or 
access on the Internet at http://www.access.gpo.gov/su_docs. 
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 SC-15.  PAYMENT FOR MATERIALS DELIVERED OFF-SITE  (MAY 1999)-(EFARS 52.232-
5000) 
 
 (a)  Pursuant to FAR clause 52.232-5, Payments Under Fixed Priced Construction Contracts, 
materials delivered to the contractor at locations other than the site of the work may be taken into 
consideration in making payments if included in payment estimates and if all the conditions of the 
General Provisions are fulfilled.  Payment for items delivered to locations other than the work site 
will be limited to: (1) materials required by the technical provisions; or (2) materials that have 
been fabricated to the point where they are identifiable to an item of work required under this 
contract. 
 
 (b)  Such payment will be made only after receipt of paid or receipted invoices or invoices with 
canceled check showing title to the items in the prime contractor and including the value of 
material and labor incorporated into the item.  In addition to petroleum products, payment for 
materials delivered off-site is limited to the following items:  Any other construction material 
stored offsite may be considered in determining the amount of a progress payment. 
 
    SC-16 AND SC-17.  DELETED 
 
 SC-18.  CONTRACT DRAWINGS, MAPS, AND SPECIFICATIONS (OCT 1996) (52.0236-
4001 EBS) 
 
 (a)  The Government-- 
 
  (1)  Will provide the Contractor, without charge, one set of contract drawings and one 
set of specifications in electronic format on a compact disk.  The Government will not give the 
Contractor any hard copy paper drawings or specifications for any contract resulting from this 
solicitation. 
 
 (b)  The Contractor shall-- 
 
  (1) check all drawings furnished immediately upon receipt; 
 
  (2) Compare all drawings and verify the figures before laying out the work; 
 
  (3) Promptly notify the Contracting Officer of any discrepancies;  and 
 
  (4) Be responsible for any errors which might have been avoided by complying with this 

paragraph (b). 
 
 (c)  Large scale drawings shall, in general, govern small scale drawings. Figures marked on 

drawings shall, in general, be followed in preference to scale measurements. 
 
 (d)  Omissions from the drawings or specifications or the misdescription of details of work 

which are manifestly necessary to carry out the intent of the drawings and specifications, or 
which are customarily performed, shall not relieve the Contractor from performing such 
omitted or misdescribed details of the work, but shall be performed as if fully and correctly set 
forth and described in the drawings and specifications. 

 
 (e)  The work shall conform to the specifications and the contract drawings identified in the 
index of drawings attached at the end of the Special Clauses. 
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   SC-19 THROUGH SC-21.  DELETED 
 
 SC-22.  EPA ENERGY STAR:  The Government requires that certain equipment be Energy 
Star compliant.  Initially, the sole Energy Star requirement shall be the self certification by the 
bidder that the specified equipment is Energy Star compliant.  Within 3 months of the availability 
of an EPA sanctioned test for Energy Star compliance, the Contractor shall submit all equipment 
upgrades and additions for testing and provide proof of compliance to the Government upon 
completion of testing.  Testing shall be at the Contractor’s expense. 
 
 SC-23.  RECOVERED MATERIALS:  Mt. Home AFB recycling requirements are shown in 
Section 01061 ENVIRNONMENTAL PROTECTION, Appendix A.  
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SHEET 
NUMBER 

PLATE 
NUMBER 

 
TITLE 

REVISION 
NUMBER 

 
DATE 

16 C-13 Joint Layout Plan 2  01DEC17 

17 C-14 Joint Details   01DEC17 

18 C-15 Pavement Markings  01DEC17 

  ELECTRICAL   

19 E-1 Electrical Site Plan and Legend  01DEC17 

20 E-2 Grounding Plan I  01DEC17 

21 E-3 Grounding Plan II  01DEC17 

22 E-4 Details  01DEC17 

…………………………………………………………………………………………………………………………... 
  REPAIR RUNWAY   

1  Cover  01DEC 

2  Construction Layout Plan  01DEC 

3  Overall Safety/Phasing Plan  01DEC 

4  Safety Phasing Plan, Phases 1 and 2  01DEC 

5  Safety Phasing Plan, Phases 3 and 4  01DEC 

6  Safety Details               01DEC 

7  12 End Pavement Removal Plan  01DEC 

8  30 End Pavement Removal Plan  01DEC 

9  Taxiway A Reconstruction Plan (Optional 
Item #1)  1/ 

 01DEC 

10  Taxiway E Reconstruction Plan (Optional 
Item #2)  2/ 

 01DEC 

11  Plan & Profile, Station 15+00 to 26+00  01DEC 

12  Plan & Profile, Station 26+00 to 37+00  01DEC 

13  Plan & Profile, Station 37+00 to 48+00  01DEC 

14  Plan & Profile, Station 48+00 to 59+00  01DEC 
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SHEET 

NUMBER 
PLATE 

NUMBER 
 

TITLE 
REVISION 
NUMBER 

 
DATE 

15  Plan & Profile, Station 59+00 to 70+00  01DEC 

16  Plan & Profile, Station 70+00 to 81+00  01DEC 

17  Plan & Profile, Station 81+00 to 92+00  01DEC 

18  Plan & Profile, Station 92+00 to 103+00  01DEC 

19  Plan & Profile, Station 103+00 to 114+00  01DEC 

20  Plan & Profile, Station 114+00 to 125+00  01DEC 

21  Plan & Profile, Station 125+00 to 136+00  01DEC 

22  Plan & Profile, Station 136+00 to 147+00  01DEC 

23  Plan & Profile, Station 147+00 to 158+00  01DEC 

24  12 End Pavement Jointing Plan  01DEC 

25  30 End Pavement Jointing Plan  01DEC 

26  Runway Cross Sections, Station 20+00 to 
38+43 

 01DEC 

27  Runway Cross Sections, Station 40+00 to 
58+04 

 01DEC 

28  Runway Cross Sections, Station 60+00 to 
77+51 

 01DEC 

29  Runway Cross Sections, Station 79+24 to 
95+93 

 01DEC 

30  Runway Cross Sections, Station 97+86 to 
114+33 

 01DEC 

31  Runway Cross Sections, Station 116+32 to 
134+75 

 01DEC 

32  Runway Cross Sections, Station 136+74 to 
155+12 

 01DEC 

33  Paving Details  01DEC 

34  Polyethylene Panel and Runway Light  01DEC 
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SHEET 
NUMBER 

PLATE 
NUMBER 

 
TITLE 

REVISION 
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DATE 

35  Sewer/Utility Crossing  01DEC 

36  Pavement Marking Plan  01DEC 

37  Pavement Marking Plan  01DEC 

38  Pavement Marking and Grooving Details  01DEC 

39  Runway Ice Detection System Plan  01DEC 

40  Arrestor Details  01DEC 

 
NOTES:   
 
1/  Optional Item #1 shall be read as Optional Items 0014 and 0015. 
  
2/  Optional Item #2 shall be read as Optional Items 0016 and 0017. 
 
 

DRAWING REVISIONS BY NOTATION 
 

Parking Apron Drawing Sheet 10, Plate C-7:  Add “Note 3. Scrap Metal (tiedowns) may be turned 
in at the base recycle center without charge, however the scrap metal must be Clean (no 
concrete stuck to it), no wood, paper, etc.” 

 
Parking Apron Drawing Sheet 17, Plate C-14: 
 
     (a)  Add to the general notes, “7. New PCC thickened edge shall be 1.25 x pavement 
thickness.” 
 
     (b)  Detail C /Thickened-Edge Slip Joint Between New Mobility Ramp and New Taxiway A:  
Add “New” to the callout, “Taxiway A”.  Change  “Existing Thickened Edge” to “Thickened Edge”.  

 
Parking Apron Drawing Sheet 22, Plate E-4, C TIEDOWN DETAIL:  Remove 80 mm Radius 
note and leader from Elevation View.  Add the following note under Top View:  ”Concrete recess 
pocket shall have 80 mm radius along the longitudinal axis.”  
 
Runway Drawing Sheet 4.  Phase 1 Work Tasks:  Revise Note 4 to read “See note 5.”//Phase 1 
Notes:  Add “Note 5. There are no utility repairs in Phase 1 or on either taxiway under options.” 
 
Runway Drawing Sheet 5, Phase 3 Work Tasks:  Add “8. Repair water line and sewer line as 
shown.”  
 
Runway Drawing Sheet 8, 30 END PAVEMENT REMOVAL PLAN: 
 
     (a)  Make the following correction to stations: 
                 152+24.42/198 LT.  Change to 173 LT. 
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                 152+24.42/223 LT.  Change to 198 LT. 
                 152+99.42/198 LT.  Change to 173 LT. 
                 152+99.42/223 LT.  Change to 198 LT. 
 
     (b)  Add “Note 7. The only runway edge lights more than 12 inches from the runway or 
taxiway structural PCC pavement are the infield lights on the 30 end of the runway.  All 12 end 
runway edge and taxiway edge lights are flush against the PCC structural pavement.  All outfield 
(WSW) runway edge lights on the 30 end are flush against the PCC structural pavement.” 
 
Runway Drawing Sheets 9 and 10:  Add the following to Note 9, each sheet:  “The contractor 
shall submit a joint plan for Taxiway Alpha and Taxiway Echo Optional work to the Contracting 
Officer for approval before construction of new slabs, including joint types and locations based 
on matching existing.  The anticipated joint plan will include some doweled joints, some sawed 
contraction joints, and a limited number of thickened edge joints as identified during demolition.” 
 
 Runway Drawing Sheet 32:  Cross-Section 142+74 shall be PCC. 
 
Runway Drawing Sheet 33, CRACK REPAIR DETAILS:  Add “NOTE: All crack repair shall occur 
in areas to be milled and overlaid.” 
 
Runway Drawing Sheet 40.   
 
     (a)  Revise Note 6 to read, “6.  Contractor shall provide new Hilti HAS Super Rods, 28" in 
length. They will be cut to a shorter length, if necessary, during installation.  There will be a total 
of 20 (twenty) each 1 1/8” x 28” HAS Super Rods and 4 (four) each 1 ¼” x 28” HAS Super Rods 
for this installation.  Hilti HAS Super Rods are a requirement and no equal will be accepted.  No 
anchor bolt adaptors will be used or allowed in this installation.  Set bolts with Hilti Epoxy 
capsules per manufacturer’s recommendations.” 
 
     (b)  Add to notes, “9.  Roughen the inner wall surface of the 4” diameter, 8” deep core drilled 
holes prior to placing the 10,000 psi grout.” 
 
 
 STANDARD DETAILS BOUND IN THE SPECIFICATIONS 
 
DRAWING 
NUMBER 

SHEET 
NUMBER 

 
                      TITLE 

DATE 

    
SECTION 01501 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

49s/40-05-15      1 & 2 U.S. Air Force Project Sign 84JUN20 

         1 Hard Hat Sign 10SEP90 

    

 
 

END OF SECTION 
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GENERAL DECISION ID020001 03/08/2002 ID1  
 
Date: March 8, 2002 
General Decision Number ID020001 
 
 Superseded General Decision No. ID010001 
 
 State: Idaho 
 
 Construction Type: 
 HEAVY 
 HIGHWAY 
 
 County(ies): 
 STATEWIDE 
 
 HEAVY AND HIGHWAY CONSTRUCTION PROJECTS 
 
 Modification Number     Publication Date 
           0             03/01/2002 
           1             03/08/2002 
 
 
 
COUNTY(ies): 
STATEWIDE 
 
 CARP0001D  06/01/2001 
                                      Rates           Fringes 
AREA 1: 
 
CARPENTERS                            22.81           5.70 
PILEDRIVERS                           23.91           5.70 
MILLWRIGHTS                           23.07           5.70 
DIVERS                                56.52           5.70 
DIVERS TENDERS                        26.90           5.70 
---------------------------------------------------------------- 
 
 CARP0808A  01/01/2002 
                                      Rates           Fringes 
AREA  2: 
 
ZONE 1: 
 CARPENTERS                            20.76           6.86 
 PILEDRIVERS                           20.93           6.86 
 MILLWRIGHTS AND MACHINE ERECTORS      21.05           6.86 
 DIVERS                                50.72           6.86 
 DIVERS TENDERS                        20.66           6.86 
 
  Zone Differential (Add to Zone 1 rates): 
  Zone 2 - $1.00 
---------------------------------------------------------------- 
 
 * ELEC0073D  01/01/2002 
                                      Rates           Fringes 
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KOOTENAI COUNTY 
 
ELECTRICIANS                          23.82           3%+9.58 
CABLE SPLICERS                        24.22           3%+9.58 
---------------------------------------------------------------- 
 
 ELEC0077A  02/01/2002 
                                      Rates           Fringes 
AREA 1: 
 
LINE CONSTRUCTION: 
 CABLE SPLICERS                       35.44           3.875%+7.20 
 LINEMEN, POLE SPRAYERS, 
  HEAVY LINE EQUIPMENT MAN            31.96           3.875%+7.20 
 LINE EQUIPMENT MEN                   27.91           3.875%+5.45 
 POWDERMEN, JACKHAMMERMEN             24.72           3.875%+5.45 
 GROUNDMEN                            23.27           3.875%+5.45 
 TREE TRIMMER                         22.46           3.875%+5.45 
---------------------------------------------------------------- 
 
 ELEC0291B  06/01/1999 
 
                                      Rates           Fringes 
ADAMS, ADA, BOISE, CANYON, ELMORE, GEM, OWYHEE, PAYETTE, VALLEY 
AND WASHINGTON COUNTIES 
 
ELECTRICIANS (including traffic 
 signalization)                       21.63           5.67+4.4% 
---------------------------------------------------------------- 
 
 ELEC0291C  03/01/1999 
                                      Rates           Fringes 
AREA 2: 
 
CABLE SPLICER                         27.59           4.25%+5.20 
LINEMAN                               25.00           4.25%+5.20 
LINE EQUIPMENT MECHANIC 
 (RIGHT-OF-WAY)                       21.17           4.25%+5.20 
LINE EQUIPMENT OPERATOR               21.17           4.25%+5.20 
GROUNDMAN                             15.45           4.25%+4.87 
---------------------------------------------------------------- 
 
 * ENGI0370B  01/01/2002 
                                      Rates           Fringes 
AREA 2:(Anyone working on HAZMAT jobs working with supplied air 
shall receive $1.00 per hour above classification) 
 
THERE IS A HAZMAT CLASSIFICATION INCLUDED IN EACH GROUP 
 
POWER EQUIPMENT OPERATORS: 
 
ZONE 1: 
 
GROUP 1                               20.99           5.97 
GROUP 2                               21.15           5.97 
GROUP 3                               21.52           5.97 
GROUP 4                               21.83           5.97 
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GROUP 5                               22.00           5.97 
GROUP 6                               22.18           5.97 
GROUP 7                               22.54           5.97 
GROUP 8                               22.77           5.97 
GROUP 9                               23.00           5.97 
GROUP 10                              23.25           5.97 
 
    Zone Differential (Add to Zone 1 
    rate): Zone 2 - $1.50 
 
      POWER EQUIPMENT OPERATORS CLASSIFICATIONS 
 
 GROUP 1:  Brakeman; Crusher Plant Feeder (Mechanical); Deckhand; 
Grade Checker; Heater Tender; Land Plane; Pumpman 
 
 GROUP 2:  Air Compressor; Assistant Refrigeration Plant 
Operator; Bell Boy; Bit Grinder Operator; Blower Operator 
(cement); Bolt Threader Machine Operator; Broom; Cement Hog; 
Concrete Mixer; Concrete Saw multiple cut; Discing - Harrowing or 
Mulching (regardless of motive power); Distributor Leverman; 
 
Drill Steel Thereader Machine Operator; Fireman-all; Hoist-single 
drum; Hydraulic Monitor Operator-skid mounted; Oiler (single 
piece of equipment); Crusher Oiler; Pugmixer-Box Operator; Spray 
Curing Machine; Tractor-rubber tired farm type using attachments 
 
 GROUP 3:  A-Frame Truck (hydra lift, Swedish Cranes, Ross 
Carrier, Hyster on construction jobs); Battery Tunnel Locomotive; 
Belt Finishing Machine; Cable Tenders (underground); Chip 
Spreader Machine (self-propelled); Hoist-2 or more durms or 
Tower Hoist; Hydralift-Fork lift & similar (when hoisting); 
Oilers (underground); Power Loader (bucket elevator conveyors); 
Rodman; Road Roller (regardless of motive power) 
 
 GROUP 4:  Boring Machines (earth or rock); Quarrymaster-Joy- 
tractor mounted, Drills: Churn-Core-Calyx or Diamond; Front 
End & Overhead Loaders and similar machines-(up to and 
including 4 yds)(rubber-tired); Grout Pump; Hydra-Hammer; 
Locomotive Engineer; Longitudinal Float Machine; Mobilemixer; 
Spreader Machine; Tractor-rubber tired-using Backhoe, 
Transverse Finishing Machine; Trenching Machines; Waggoner 
Compactor and similar; Asphalt Spreaders 
 
 GROUP 5:  Concrete Plant Operator; Concrete Road Paver (dual); 
Elevating Grader Operator; Euclid Elevating Loader; Generator 
Plant Operator-Mechanic (diesel electric); Post Hole Auger or 
Punch Operator; Power Shovels, Backhoes and Draglines (under 3/4 
yd); Pumpcrete; Refrigeration Plant Operator(1000 tons and under; 
Road Roller(finishing high type pavement); Service Equipment 
Oiler; Skidder-rubber tired; Sub Grader; Multiple Station 
Beltline Operator; Screed Operator 
 
 GROUP 6:  Asphalt Pavers-self propelled; Asphalt Plant 
Operator; Blade Operator (motor patrol); Concrete Slip Form 
Paver; Cranes - up to and including 50 ton; Crusher Plant 
Operator; Derrick Operator; Drilling Equipment (bit under 8 
inches) - Robbins Reverse Circulation and similar; Front End and 
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Overhead Loaders and similar machines-over 4 yds to and 
including 7 yds; Koehring Scooper; Heavy Duty Mechanic or 
Welder; Mucking Machine (underground); Multi-batch Concrete Plant 
Operator; Piledriver Engineer; Power Shovels, Backhoes and 
Draglines (3/4 yd to and including 3 1/2 yds), Tractor-crawler 
type-including all attachments; Refrigeration Plant Operator 
(over 1,000 tons); Trimmer Machine Operator; Concrete Pump Boom 
Truck; All Scrapers up to and including 40 yards 
 
 GROUP 7:  Cableway Operator; Continuous Excavator (Barber Greene 
WL-50); Cranes-over 50 tons; Dredges; Drilling Equipment (bit 8 
inches and over)-Robbins Reverse Circulation & similar; Fine 
Grader-CMI or equivalent; Front End & Overhead Loaders & 
similar machines-(over 7 yards); Power Shovels & Draglines over 
3 1/2 yards; Quad type Tractors with all attachements; all 
Scrapers, pulling wagons, belly dumps and attachments (over 40 
yards to and including 60 yards); Multiple Scraper Units; Tower 
Crane Operator 
 
 GROUP 8:  Scrapers - Euclid & similar, pulling wagons, belly 
 
dumps and attachments, over 60 yards to and including 80 yards 
 
 GROUP 9:  Scrapers - Euclid and similar, pulling wagons, belly 
dumps and attachements, over 80 yards to and including 100 
yards 
 
 GROUP 10:  Scrapers - Euclids and similar, pulling wagons, belly 
dumps and attachements, over 100 yards 
 
BOOM PAY:  All Cranes and Concrete Pump Boom Trucks 
  100 ft to 150 ft      $.15 over scale 
  150 ft to 200 ft      $.30 over scale 
  Over 200 ft           $.45 over scale 
 
NOTE:  In computing the length of the boom on Tower Cranes, they 
    shall be measured from the base of the tower to the point 
    of the boom. 
---------------------------------------------------------------- 
 
 ENGI0370D  06/01/2001 
                                      Rates           Fringes 
AREA 1: (Anyone working on HAZMAT jobs working with supplied air 
shall receive $1.00 per hour above classification) 
 
POWER EQUIPMENT OPERATORS: 
 
ZONE 1: 
 GROUP 1A                             20.94           6.02 
 GROUP 1                              21.49           6.02 
 GROUP 2                              21.81           6.02 
 GROUP 3                              22.42           6.02 
 GROUP 4                              22.58           6.02 
 GROUP 5                              22.74           6.02 
 GROUP 6                              23.02           6.02 
 GROUP 7                              23.29           6.02 
 GROUP 8                              24.39           6.02 
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    Zone Differential (Add to Zone 1 
    rate):  Zone 2- $2.00 
 
BASE POINTS:  Spokane, Moses Lake, Pasco, Washington; Lewiston, 
    Idaho 
 
Zone 1:  Within 45 radius miles from the main post office 
Zone 2:  Outside 45 radius miles from the main post office 
 
 POWER EQUIPMENT OPERATORS CLASSIFICATIONS 
 
 GROUP 1A: Boat Operator; Crush Feeder; Oiler; Steam Cleaner 
 
 GROUP 1: Bit Grinders; Bolt Threading Machine; Compressors 
(under 2000 CFM, gas, diesel, or electric power); Deck Hand; 
Drillers Helper (assist driller in making drill rod connections, 
service drill engine and air compressor, repair drill rig and 
drill tools, drive drill support truck to and one the job site, 
remove drill cuttings from around bore hole and inspect drill rig 
 
while in operator); Fireman & Heat Tender; Grade Checker; Hydro- 
seeder, Mulcher, Nozzleman; Oiler Driver, & Cable Tender, Mucking 
Machine; Pumpman; Rollers, all types on subgrade, including seal 
and chip coatings (farm type, Case, John Deere & similar, or 
Compacting Vibrator), except when pulled by Dozer with operable 
blade; Welding Machine 
 
 GROUP 2: A-frame Truck (single drum); Assistant Refrigeration 
Plant (under 1000 ton); Assistant Plant Operator, Fireman or 
Pugmixer (asphalt); Bagley or Stationary Scraper; Belt Finishing 
Machine; Blower Operator (cement); Cement Hog; Compressor (2000 
CFM or over, 2 or more, gas, diesel or electric power); Concrete 
Saw (multiple cut); Distributor Leverman; Ditch Witch or similar; 
Elevator Hoisting Materials; Dope Pots (power agitated); Fork 
Lift or Lumber Stacker, hydra-lift & similar; Gin Trucks 
(pipeline); Hoist, single drum; Loaders (bucket elevators and 
conveyors); Longitudinal Float; Mixer (portable-concrete); 
Pavement Breaker, Hydra-Hammer & similar; Power Broom; Railroad 
Ballast Regulation Operator (self-propelled); Railroad Power 
Tamper Operator (self-propelled); Railroad Tamper Jack 
Operator (self-propelled); Spray Curing Machine (concrete); 
Spreader Box (self-propelled); Straddle Buggy (Ross & similar 
on construction job only); Tractor (Farm type R/T with 
attachment, except Backhoe); Tugger Operator 
 GROUP 3: A-frame Truck (2 or more drums), Assistant 
Refrigeration Plant & Chiller Operator (over 1000 ton); 
Backfillers (Cleveland & similar); Batch Plant & Wet Mix 
Operator, single unit (concrete); Belt-Crete Conveyors with 
power pack or similar; Belt Loader (Kocal or similar); Bending 
Machine; Bob Cat; Boring Machine (earth); Boring Machine (rock 
under 8" bit)(Quarry Master, Joy or similar); Bump Cutter 
(Wayne, Saginau or similar); Canal Lining Machine (concrete); 
Chipper (without crane); Cleaning & Doping Machine (pipeline); 
Deck Engineer; Elevating Belt-type Loader (Euclid, Barber Green & 
similar); Elevating Grader-type Loader (Dumor, Adams or similar); 
Generator Plant Engineers (diesel or electric); Gunnite 
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Combination Mixer & Compressor; Locomotive Engineer; Mixermobile; 
Mucking Machine; Posthole Auger or Punch; Pump (grout or jet); 
Soil Stabilizer (P & H or similar); Spreader Machine; Tractor (to 
D-6 or equivalent) and Traxcavator; Traverse Finish Machine; 
Turnhead Operator 
 
 GROUP 4:  Concrete Pumps (squeeze-crete, flow-crete, pump- 
crete, Whitman & similar); Curb Extruder (asphalt or 
concrete); Drills (churn, core, calyx or diamond)(operates 
drilling machine, drive or transport drill rig to and on job site 
and weld well casing); Equipment Serviceman, Greaser & Oiler; 
Hoist (2 or more drums or Tower Hoist); Loaders (overhead & 
front-end, under 4 yds. R/T); Refrigeration Plant Engineer (under 
1000 ton); Rubber-tired Skidders (R/T with or without 
attachments); Surface Heater & Planer Machine; Trenching Machines 
(under 7 ft. depth capacity); Turnhead (with re-screening); 
Vacuum Drill (reverse circulation drill under 8" bit) 
 
 GROUP 5: Backhoe (under 45,000 gw); Backhoe & Hoe Ram (under 
3/4 yd.); Carrydeck & Boom Truck (under 25 tons); Cranes (25 tons 
 
& under), all attachments including clamshell, dragline; Derricks 
& Stifflegs (under 65 tons); Drilling Equipment (8" bit & 
over)(Robbins, reverse circulation & similar)(operates drilling 
machine, drive or transport drill rig to and on job site and weld 
well casing); Hoe Ram; Piledriving Engineers; Paving (dual drum); 
Railroad Track Liner Operator (self-propelled); Refrigeration 
Plant Engineer (1000 tons & over); Signalman (Whirleys, Highline 
Hammerheads or similar) 
 
 GROUP 6: Asphalt Plant Operator; Automatic Subgrader (Ditches & 
Trimmers) (Autograde, ABC, R.A. Hansen & similar on grade wire); 
Backhoes (45,000 gw and over to 110,000 gw); Backhoes & Hoe Ram 
(3/4 yd. to 3 yd.); Batch Plant (over 4 units); Batch & Wet Mix 
Operator (multiple units, 2 & incl. 4); Blade Operator (motor 
Patrol & Attachments, Athey & Huber); Boom Cats (side); Cableway 
Controller (dispatcher); Clamshell Operator (under 3 yds.); 
Compactor (self-propelled with blade); Concrete Pump Boom Truck; 
Concrete Slip Form Paver; Cranes (over 25 tons, including 45 
tons), all attachments including clamshell, dragline; Crusher, 
Grizzle and Screening Plant Operator; Dozer, 834 
R/T & similar; Draglines (under 3 yds.); Drill Doctor; H.D. 
Mechanic; H.D. Welder; Loader Operator (front-end & overhead, 4 
yds. incl. 8 yds.); Multiple Dozer Units with single blade; 
Paving Machine (asphalt and concrete); Quad-Track or similar 
equipment; Rollerman (finishing asphalt pavement); Roto Mill 
(pavement grinder); Scrapers, all, Rubbert-tired; Screed 
Operator; Shovel (under 3 yds.); Tractors (D-6 & equilvalent & 
over); Trenching Machines (7 ft. depth & over); Tug Boat 
Operator; Vactor Guzzler, Super Sucker 
 
 GROUP 7: Backhoe (over 110,000 gw); Backhoes & Hoe Ram (3 yds. & 
over); Blade (finish & bluetop) Automatic, CMI, ABC, Finish Athey 
& Huber & similar when used as automatic; Cableway Operators; 
Conrete Cleaning/Decontamination Machine Operator; Cranes (over 
45 tons to but not including 85 tons), all attachments including 
clamshell, dragline; Derricks & Stifflegs (65 tons & over); 
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Elevating Belt (Holland type); Heavy Equipment Robotics Operator; 
Loader (360 degrees revolving Koehring Scooper or similar); 
Loaders (overhead & front-end, over 8 yds. to 10 yds.); Rubber- 
tired Scrapers (multiple engine with three or more scrapers); 
Shovels (3 yds. & over); Ultra High Pressure Wateiet Cutting Tool 
System Operator (30,000 psi); Vacuum Blasting Machine 
Operator; Whirleys & Hammerheads, ALL 
 
 GROUP 8: Cranes (85 tons and over, and all climbing, overhead, 
rail and tower); Loaders (overhead and front-end, 10 yards and 
over); Helicopter Pilot 
 
BOOM PAY:  (All Cranes, including Tower) 
  180' to 250'         $.30 over scale 
  Over 250'            $.60 over scale 
 
NOTE:  In computing the length of the boom on Tower Cranes, 
    they shall be measured from the base of the Tower to the 
    point of the boom. 
---------------------------------------------------------------- 
 
 
 IRON0014A  07/01/2001 
                                      Rates           Fringes 
ADAMS (REMAINDER), BENEWAH, BONNER, CLEARWATER, IDAHO, KOOTENAI, 
LATAH, LEMHI (NW CORNER), NEZ PERCE, SHOSHONE, VALLEY (NW 1/3) 
AND WASHINGTON (NW 1/2) COUNTIES 
 
IRONWORKERS                           24.52          11.35 
---------------------------------------------------------------- 
 
 IRON0732A  06/01/2001 
                                      Rates           Fringes 
ADA, ADAMS (E. CORNER), BANNOCK, BEAR LAKE, BINGHAM, BLAINE, 
BOISE, BUTTE, BONNEVILLE, CAMAS, CANYON, CARIBOU, CASSIA, CLARK, 
CUSTER, ELMORE, FRANKLIN, FREMONT, GEM GOODING, JEFFERSON, 
JEROME, LEMHI (REMAINDER), LINCOLN, MADISON, MINIDOKA, ONEIDA, 
OWYHEE, PAYETTE, POWER, TETON, TWIN FALLS, VALLEY (SE 2/3) AND 
WASHINGTON (SE 1/2) COUNTIES 
 
IRONWORKERS                           20.13           9.21 
---------------------------------------------------------------- 
 
 LABO0155A  01/01/2002 
                                      Rates           Fringes 
AREA 2: (Anyone working on HAZMAT 
  jobs working with supplied air 
  shall receive $1.00 per hour 
  above classification) 
 
THERE IS A HAZMAT CLASSIFICATION IN EACH GROUP 
 
LABORERS: 
 ZONE 1: 
  GROUP 1                               18.38           6.90 
  GROUP 2                               18.48           6.90 
  GROUP 3                               18.58           6.90 
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  GROUP 4                               18.68           6.90 
  GROUP 5                               18.73           6.90 
  GROUP 6                               18.98           6.90 
  GROUP 7                               19.23           6.90 
  GROUP 8                               18.63           6.90 
  GROUP 9                               18.78           6.90 
  GROUP 10                              18.88           6.90 
 
     Zone Differential (Add to Zone 1 
     rate):  Zone 2 - $1.00 
 
         LABORERS CLASSIFICATIONS 
 
 GROUP 1: General laborers; Sloper, cleaning and grading; Form 
stripper; Concrete crew; Concrete curing crew; Carpenter tender; 
Asphalt laborer; Hopper tender; Flagman (including Pilot car); 
Watchman; Heater Tender; Stake jumper; Choker setters; Spreader 
and weighman; Scouring concrete; Rip Rap Man (hand placed); 
Crusher tender; Cribing and shoring (in open ditches); Machinery 
and parts cleaner; Leverman, manual or mechanical; Demolition, 
 
salvage; Landscaper; Tool roomman; Traffic Stripping Crew; 
Asbestos Abatement Laborers; Janitor (detail clean-up, such as 
but not limited to cleaning floors, ceilings, walls, windows, 
etc., prior to final acceptance by the owner) 
 
 GROUP 2: Chuck tender; Driller tender; Air tampers; Gunnite 
nozzleman tender; Pipewrapper; Tar pot tender; Concrete sawyer; 
Concrete Grinder; Signalman, handling cement; Dumpman; Steam 
nozzleman; Air and water nozzleman (Green Cutter, Concrete); 
Vibrator (less than 4"); Pumpcrete and grout pump crew; hydraulic 
Monitor; Hydro Blaster 
 
 GROUP 3: Pipelayer, including sewer, drainage, sprinkler systems 
and water lines; Free Air Caisson; Jackhammer; Paving Breaker; 
Chipping Gun Concrete; Powderman Tender; Asphalt Raker; Gasoline 
powered Tamper; Electric Ballast Tamper; Sand Blasting; Form 
Setter, airport paving; Gunman (Gunite); Manhole Setter; Hand 
guided machines, such as Roto Tillers, Trenchers, Post-Hole 
Diggers, Walking Garden Tractors, etc.; Cutting Torch 
 
 GROUP 4: Hod Carrier; Mason Tender; Plaster Tender; Mason Tender 
(concrete); Terrazzo-Tile Tender 
 
 GROUP 5: Highscaler; Wagon Drill; Grade Checker; Gunnite 
Nozzleman; Timber faller and bucker 
 GROUP 6: Diamond Drills; Drillers on Drills with Manufacturers 
rating 3" or over 
 GROUP 7: Powderman 
 
            UNDERGROUND WORK 
 
 GROUP 8: Reboundman; Chucktender; Nipper; Dumpman; Vibrator 
(less than 4"); Brakeman; Mucker; Bullgang 
 
 GROUP 9: Form Setter and Mover 
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 GROUP 10: Miners; Machineman; Timbermen; Steelmen; Drill 
Doctors; Spaders and Tuggers; Spilling and/or Caisson Workers; 
Vibrator (over 4") 
---------------------------------------------------------------- 
 
 LABO0238B  06/01/2001 
                                      Rates           Fringes 
AREA 1: 
 
LABORERS: 
ZONE 1: 
 GROUP 1                               17.66           5.00 
 GROUP 2                               19.76           5.00 
 GROUP 3                               20.03           5.00 
 GROUP 4                               20.30           5.00 
 GROUP 5                               20.58           5.00 
 GROUP 6                               21.95           5.00 
 
       Zone Differential (Add to Zone 1 
       rates):  Zone 2 - $2.00 
 
 
BASE POINTS:  Spokane, Moses Lake, Pasco, Lewiston 
 
Zone 1:  0-45 radius miles from the main post office. 
Zone 2:  45 radius miles and over from the main post office 
 
       LABORERS CLASSIFICATIONS 
 
 GROUP 1:  Flagman; Landscape Laborer, Scaleman; Traffic Control 
Maintenance Laborer (to include erection and maintenance of 
barricades, signs, and relief of flagperson); Window Washer; 
Washer/Cleaner(Detail cleanup, such as but notlimited to cleaning 
floors, ceilings, walls, windows, etc. prior to final acceptance 
by the owner) 
 
 GROUP 2:  Asbestos Abatement Worker; Brush Hog Feeder; Carpenter 
Tender; Cement Handler; Cleanup laborer; Concrete Crewman (to 
include stripping of forms, hand operating jacks on slip form 
construction, application of concrete curing compounds, pumpcrete 
machine, signaling, handling the nozzle of squeezcrete or similar 
machine, 6 inches and smaller); Concrete Signalman; Crusher 
Feeder; Demolition (to include clean-up, burning, loading, 
wrecking and salvage of all material); Dumpman; Fence Erector; 
Form Cleaning Machine Feeder, Stacker; General Laborer; Grout 
Machine Header Tender; Guard Rail (to include guard rails, guide 
and reference posts, sign posts, and right-of-way markers); 
Hazardous Waste Worker; Miner, Class "A" (to include bull gang, 
concrete crewman, dumpman and pumpcrete crewman, including 
distributing pipe, assembly and dismantle, and nipper); Nipper; 
Riprap Man; Sandblast Tailhoseman; Scaffold Erector (wood or 
steel); Stake Jumper; Structural Mover (to include separating 
foundation, preparation, cribbing, shoring, jacking and unloading 
of structures); Tailhoseman (water nozzle); Timber Bucker and 
Faller (by hand); Track Laborer (RR); Truck Loader; Well-Point 
Man 
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 GROUP 3:  Asphalt Roller, walking; Cement Finisher Tender; 
Concrete Saw, walking; Demolition Torch; Dope Pot Firemen, non- 
mechanical; Form Setter, paving; Grader Checker Using Level; 
Jackhammer Operator Miner, Class B (to include brakeman, 
finisher, vibrator, form setter); Nozzleman (to include 
squeeze and flo-crete nozzle); Nozzleman, water, air or steam; 
Pavement Breaker (under 90 lbs.); Pipelayer, corrugated metal 
culvert; Pipelayer, multi-plate; Pot Tender; Power Buggy 
Operator; Power Tool Operator, gas, electric, pneumatic; Railroad 
Equipment, power driven, except dual mobile power spiker or 
puller; Railroad Power Spiker or Puller, dual mobile; Rodder and 
Spreader; Tamper (to include operation of Barco, Essex and 
similar tampers); Trencher, Shawnee; Tugger Operator; Wagon 
Drills; Water Pipe Liner; Wheelbarrow, power driven 
 
 GROUP 4:  Air and Hydraulic Track Drill; Asphalt Raker; Brush 
Machine (to include, horizontal construction joint clean-up brush 
machine, power propelled); Caisson Worker, free air; Chain Saw 
Operator and Faller; Concrete Stack (to include laborers when 
working on free standing concrete stacks for smoke or fume 
 
control above 40 feet high); Gunnite (to include operation of 
machine and nozzle); High Scaler; Miner, Class C (to include 
miner, nozzleman for concrete, laser beamoperator and operator 
and rigger on tunnels); Monitor Operator, air track or similar 
mounting; Mortar Mixer; Nozzleman (to include jet blasting 
nozzleman, over 1,200 lbs., jet blast machine power-propelled, 
sandblast nozzle); Pavement Breaker, 90 lbs. and over Pipelayer 
(to include working topman, caulker, collerman, jointer, 
mortarman, rigger, jacker, shorer, valve or meter installer, 
tamper); Pipewrapper; Plasterer Tenders; Vibrators, all 
 
 GROUP 5 - Drills with dual masts; Hazardous Waste Worker, Level 
A; Miner Class "D" (to include raise and shaft miner, laser beam 
operator on raises and shafts) 
 
 GROUP 6 - Powderman 
---------------------------------------------------------------- 
 
 LABO0238F  06/01/2001 
                                      Rates           Fringes 
AREA 1 
 
HOD CARRIERS                          21.35           5.00 
---------------------------------------------------------------- 
 
 PAIN0005E  07/01/2001 
                                      Rates           Fringes 
KOOTEANI COUNTY 
 PAINTERS*: 
  Brush, Roller, Paperhanger, 
  striping, Steam Cleaningand 
  Spray                               19.17           4.24 
 
*$.70 shall be paid over and above the basic wage rates 
listed for work on swing stages and high work over 30 feet. 
---------------------------------------------------------------- 
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 PLAS0072A  06/01/1999 
                                      Rates           Fringes 
AREA 1: 
 
ZONE 1: 
 CEMENT MASONS                         21.57           5.24 
 
    Zone Differential (Add to Zone 1 
    rate):  Zone 2 - $2.00 
 
BASE POINTS:  Spokane, Moses Lake, Pasco, and Lewiston 
 
Zone 1:  0-45 radius miles from the main post office 
Zone 2:  Over 45 radius miles from the main post office 
---------------------------------------------------------------- 
 
 PLAS0219B  01/01/2002 
                                      Rates           Fringes 
AREA 2: 
 
 
CEMENT MASONS: 
 
ZONE 1 
 GROUP 1                               15.36          11.70 
 GROUP 2                               15.56          11.70 
 
     CEMENT MASONS CLASSIFICATIONS 
 
 GROUP 1: - JOURNEYMAN CEMENT MASON  (including but not limited 
to hand chipping and patching, all types grouting and pointing of 
all concrete constructions, screed setting including screed pins, 
dry packing of all concrete including Embeco, plugging and 
filling all voids, etc., concrete construction, waterproofing of 
concrete with Thoroseal or similar materials. 
 
 GROUP 2: - CEMENT MASON (magnesite terazzo and mastic 
composition, two component epoxies, Clary and similar type screed 
operator, sandblasting of concrete for architectural finished 
only, Power chipping and bushhammer, all color concrete work, 
Power Trowel Operator, Power Grinder Operator, Gunnite and 
Composition Floor Layer). 
 
Zone Differential (Add to Zone 1 rates): - $1.00 
---------------------------------------------------------------- 
 
 PLUM0044D  06/01/2001 
                                      Rates           Fringes 
NEZ PERCE COUNTY 
 PLUMBERS & PIPEFITTERS                29.61           9.14 
 
BONNER, BOUNDARY, CLEARWATER, IDAHO(NORTHERN PART), KOOTENAI, 
LATH, LEWIS AND SHOSHONE COUNTIES 
 PLUMBERS AND PIPEFITTERS              29.61           8.54 
---------------------------------------------------------------- 
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 PLUM0296A  07/01/2001 
                                      Rates           Fringes 
AREA 2: 
 
PLUMBERS AND PIPEFITTERS              23.54           7.77 
---------------------------------------------------------------- 
 
 * TEAM0483A  01/01/2002 
                                      Rates           Fringes 
AREA 2: (Anyone working on HAZMAT 
  jobs working with supplied air 
  shall receive $1.00 per hour 
  above classification) 
 
THERE IS A HAZMAT CLASSIFICATION INCLUDED IN EACH GROUP 
 
TRUCK DRIVERS: 
ZONE 1 
 
GROUP 1                               18.72           8.03 
 
GROUP 2                               19.09           8.03 
GROUP 3                               19.32           8.03 
GROUP 4                               19.50           8.03 
GROUP 5 
  CLASS A                             19.32           8.03 
     B                             19.50           8.03 
     C                             19.73           8.03 
     D                             20.24           8.03 
     E                             20.47           8.03 
     F                             20.91           8.03 
 
    Zone Differential (Add to Zone 1 Rate): 
    Zone 2 - $1.00 
 
   TRUCK DRIVERS CLASSIFICATIONS 
 
 GROUP 1:  Leverman Loading at Bunkers; Pilot Car or Escort 
Driver Flat Bed-2 Axle and Pickup Hauling material; Water Truck 
(1,000 gallons and under); Ambulance Driver; Flat Bed-3 Axle; 
Fuel Truck (1,000 gallons and under); Greaser; Tireman; 
Serviceman; Buggymobile; Manhaul (Shuttle Truck or Bus) 
 
 GROUP 2:  Slurry or Concrete Pumping Truck; Flat 
Bed using Power Takeoff; Semi Trailer-Low Boy (up to 96,000 
lbs. GVW); Bulk Cement Tanker (up to 96,000 lbs. GVW); Fork Lift 
(Bull Lift, Hydro Lift), Ross Hyster and similar Straddle 
equipment; "A" Frame Truck (Swedish Crane, Iowa 3,000 Hydro 
Lift); Transit Mix Truck (0-10 yds); Warehouseman Loading and 
Unloading 
 
 GROUP 3:  Water Tank Truck; Fuel Truck (over 1,000 gallons); 
Transit Mix Trucks (10 yards & over), Dumptors; Distributor or 
Spreader Truck; Field Tireman-Serviceman; Snow Plow (Truck 
Mounted); Warehouseman; Counterman, Shipping Receiving, Cardex. 
 
 GROUP 4:  Low Boy (96,000 lbs. GVW & over); Bulk Cement Tanker 
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(96,000 lbs. GVW & over); Transit Mix Trucks (over 10 yards); 
Turnarocker & similar equipment; Warehouseman General 
 
 GROUP 5: 
 
   CLASS: A -  Truck - Side, end and bottom dump, 0-16 yards, 
        inclusive. 
   B -  Truck - Side, end and bottom dump, 16-30 yards, 
        inclusive. 
   C -  Truck - Side, end and bottom dump, 30-50 yards, 
        inclusive, and Truck Mechanic. 
   D -  Truck - Side, end and bottom dump, 50-75 yards, 
        inclusive. 
   E -  Truck - Side, end and bottom dump, 75-100 
        yards inclusive. 
   F -  Truck - Side, end and bottom dump, over 100 
        yards. 
---------------------------------------------------------------- 
 
 TEAM0690A  06/01/2000 
 
                                      Rates           Fringes 
AREA 1: (ANYONE WORKING ON HAZMAT JOBS SEE FOOTNOTE A BELOW) 
 
TRUCK DRIVERS: 
 
ZONE 1: 
 
GROUP 1                               17.73           7.50 
GROUP 2                               20.00           7.50 
GROUP 3                               20.50           7.50 
GROUP 4                               20.83           7.50 
GROUP 5                               20.94           7.50 
GROUP 6                               21.11           7.50 
GROUP 7                               21.64           7.50 
GROUP 8                               21.97           7.50 
 
       Zone Differential (Add to Zone 1 
       rate):  Zone 2 - $2.00) 
 
BASE POINTS:  Spokane, Moses Lake, Pasco, Lewiston 
 
Zone 1:  0-45 radius miles from the main post office 
Zone 2:  45 radius miles and over from the main post office 
 
       TRUCK DRIVERS CLASSIFICATIONS 
 
 GROUP 1: Escort Driver or Pilot Car; Employee Haul; Power Boat 
Hauling Employees or Material 
 
 GROUP 2: Fish Truck; Flat Bed Truck; Fork Lift (3000 lbs. and 
under); Leverperson (loading trucks at bunkers); Trailer Mounted 
Hydro Seeder and Mulcher; Seeder & Mulcher; Stationary Fuel 
Operator; Tractor (small, rubber-tired, pulling trailer or 
similar equipment) 
 
 GROUP 3: Auto Crane (2000 lbs. capacity); Buggy Mobile & 
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Similar; Bulk Cement Tanks & Spreader; Dumptor (6 yds. & under); 
Flat Bed Truck with Hydraullic System; Fork Lift (3001-16,000 
lbs.); Fuel Truck Driver; Steamcleaner & Washer; Power Operated 
Sweeper; Rubber-tired Tunnel Jumbo; Scissors Truck; Slurry Truck 
Driver; Straddle Carrier (Ross, Hyster, & similar); Tireperson; 
Transit Mixers & Truck Hauling Concrete (3 yd. to & including 6 
yds.); Trucks, side, end, bottom & articulated end dump (3 yards 
to and including 6 yards); Warehouseperson (to include shipping & 
receiving); Wrecker & Tow Truck 
 
 GROUP 4: A-Frame; Burner, Cutter, & Welder; Service Greaser; 
Trucks, side, end, bottom & articulated end dump (over 6 yds. to 
& including 12 yds.); Truck Mounted Hydro Seeder; 
Warehouseperson; Water Tank Truck (0-8000 gallons) 
 
 GROUP 5: Dumptor (over 6 yds.); Lowboy (50 tons & under); 
Self-loading Roll Off; Semi-Truck & Trailer; Tractor with Steer 
Trailer; Transit Mixers and Trucks Hauling Concrete (over 6 yds. 
to and including 10 yds.); Trucks, side, end, bottom & 
articulated end dump (over 12 yds. to & including 20 yds.); 
 
Truck-Mounted Crane (with load bearing surface either mounted or 
pulled), up to 14 ton; Vacuum truck (super sucker, guzzler, 
etc.); Water Tank Truck (8,001-14,000 gallons) 
 
 GROUP 6: Flaherty Spreader Box Driver; Flowboys; Fork Lift 
(over 16,000 lbs.); Dumps (Semi-end); Lowboy (over 50 tons); 
Mechanic (Field); Transfer Truck & Trailer; Transit Mixers & 
Trucks Hauling Concrete (over 10 yds. to & including 20 yds.); 
Trucks, side, end, bottom & articulated end dump (over 20 yds. to 
& including 40 yds.); Truck and Pup; Tournarocker, DW's & 
similar, with 2 or more 4 wheel-power tractor with trailer, 
gallonage or yardage scale, whichever is greater; Water Tank 
Truck (8001-14,000 gallons) 
 
 GROUP 7:  Oil Distributor Driver; Stringer Truck (cable operated 
trailer); Transit Mixers & Trucks Hauling Concrete (over 20 
yds.); Truck, side, end, bottom & articulated end dump(over 40 
yds. to & including 100 yds.); Truck mounted Crane (with load 
bearing surface either mounted or pulled (16 through 25 tons) 
 
 GROUP 8:  Prime Movers & Stinger Truck; Trucks, side, end, 
bottom and articulated end dump (over 100 yds.); 
Helicopter Pilot Hauling Employees or Materials 
 
FOOTNOTE A - Anyone working on a HAZMAT job, where HAZMAT 
certification is required, shall be compensated as a premium, 
in additon to the classification working in as follows: 
 
LEVEL C-D: - $.50 PER HOUR - This is the lowest level of 
   protection. This level may use an air purifying 
 respirator or additional protective clothing. 
LEVEL A-B: - $1.00 PER HOUR - Uses supplied air in conjunction 
   with a chemical spash suit or fully encapsulated 
   suit with self-contained breathing apparatus. 
 
NOTE:  Trucks Pulling Equipment Trailers:  shall receive 
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$.15/hour over applicable truck rate 
----------------------------------------------------------------- 
            ZONE DEFINITIONS 
                 AREA 2 
 
(If a project is located in more than one zone the lower zone 
rate shall apply) 
 
Zone 1:  That area within the State of Idaho located within 30 
miles on either side of I-84 from the Oregon-Idaho State Line on 
the West to the Intersection of I-84 and I-86 in Cassia County, 
then following I-86 to Pocatello, then following I-15 to Idaho 
Falls, then following State Highway #20 - 10 miles north to the 
intersection with Moody Road then following I-15 south from the 
city of Pocatello to a point 10 miles South of the Southern 
Boundary of Bannock County extended to the West. 
 
Zone 2:  The remaining area of that portion of the State of Idaho 
south of Parallel 46 (the Washington-Oregon State Line extended 
eastward to Montana) that is not included in Zone 1 as described 
 
above. 
 
             AREA DEFINITIONS 
          (APPLIES TO ALL CRAFTS) 
 
AREA 1: 
  Benewah, Bonner, Boundary, Clearwater, Idaho (North of the 46th 
Parallel), Kootenai, Latah, Lewis, Nez Perce, and Shoshone 
Counties. 
 
AREA 2: 
  Ada, Adams, Bannock, Bear Lake, Bingham, Blaine, Boise, Butte, 
Bonneville, Camas, Canyon, Caribou, Cassia, Clark, Custer, 
Elmore, Franklin, Fremont, Gem, Gooding, Idaho (South of the 46th 
Parallel), Jefferson, Jerome, Lemhi, Lincoln, Madison, Minidoka, 
Oneida, Owyhee, Payette, Power, Teton, Twin Falls, Valley, and 
Washington Counties. 
---------------------------------------------------------------- 
 
WELDERS - Receive rate prescribed for craft performing operation 
to which welding is incidental. 
================================================================ 
 
Unlisted classifications needed for work not included within 
the scope of the classifications listed may be added after 
award only as provided in the labor standards contract clauses 
(29 CFR 5.5(a)(1)(v)). 
---------------------------------------------------------------- 
In the listing above, the "SU" designation means that rates 
listed under that identifier do not reflect collectively 
bargained wage and fringe benefit rates.  Other designations 
indicate unions whose rates have been determined to be 
prevailing. 
 
      WAGE DETERMINATION APPEALS PROCESS 
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1.) Has there been an initial decision in the matter?  This can 
 be: 
 
* an existing published wage determination 
* a survey underlying a wage determination 
* a Wage and Hour Division letter setting forth a 
  position on a wage determination matter 
* a conformance (additional classification and rate) 
  ruling 
 
On survey related matters, initial contact, including requests 
for summaries of surveys, should be with the Wage and Hour 
Regional Office for the area in which the survey was conducted 
because those Regional Offices have responsibility for the 
Davis-Bacon survey program.  If the response from this initial 
contact is not satisfactory, then the process described in 2.) 
 
and 3.) should be followed. 
 
With regard to any other matter not yet ripe for the formal 
process described here, initial contact should be with the Branch 
of Construction Wage Determinations.  Write to: 
 
     Branch of Construction Wage Determinations 
     Wage and Hour Division 
     U. S. Department of Labor 
     200 Constitution Avenue, N. W. 
     Washington, D. C.  20210 
 
2.) If the answer to the question in 1.) is yes, then an 
interested party (those affected by the action) can request 
review and reconsideration from the Wage and Hour Administrator 
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to: 
 
          Wage and Hour Administrator 
          U.S. Department of Labor 
          200 Constitution Avenue, N. W. 
          Washington, D. C.  20210 
 
The request should be accompanied by a full statement of the 
interested party's position and by any information (wage payment 
data, project description, area practice material, etc.) that the 
requestor considers relevant to the issue. 
 
3.) If the decision of the Administrator is not favorable, an 
interested party may appeal directly to the Administrative Review 
Board (formerly the Wage Appeals Board). Write to: 
 
          Administrative Review Board 
          U. S. Department of Labor 
          200 Constitution Avenue, N. W. 
          Washington, D. C.  20210 
 
4.) All decisions by the Administrative Review Board are final. 
            END OF GENERAL DECISION 
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TABLE OF CONTENTS

TECHNICAL SPECIFICATIONS

Section
No. Section Title

DIVISION 1 - GENERAL REQUIREMENTS

Repair Aircraft Parking Apron/Repair Runway (AR)

01001 AR Supplementary Requirements
01005 AR Site Specific Supplementary Requirements
01025 AR Measurement and Payment
01035 AR Modification Procedures
01061 AR Environmental Protection
01320 AR Project Schedule
01330 AR Submittal Procedures
01451 AR Contractor Quality Control
01501 AR Construction Facilities and Temporary Controls
01702 AR As Built Records and Drawings
01703 AR Warranty of Construction
01704 AR FORM 1354 CHECKLIST

Repair Aircraft Parking Apron (A)

01415 A Metric Measurements
01450 A Chemical Data Quality Control

Repair Runway (R)

01010 R General Requirements
01051 R Contractor Furnished Construction Surveying and Staking
01110 R Airfield Project Safety Procedures
01356 R Storm Water Pollution Prevention Measures

DIVISION 2 - SITEWORK

Repair Aircraft Parking Apron (A)

02111 A Excavation and Handling of Contaminated Material
02220 A Demolition
02300 A Earthwork
02316 A Excavation, Trenching, and Backfilling for Utilities Systems
02390 A Tiedown Points for Aircraft
02721 A Rigid Base Course
02722 A Aggregate Base Course for Flexible Pavement
02741 A Hot-Mix Asphalt (HMA) For Roads
02748 A Bituminous Tack and Prime Coats
02753 A Concrete Pavement for Airfields
02760 A Field Molded Sealants for Sealing Joints in Rigid Pavements
02762 A Compression Joint Seals for Concrete Pavements
02763 A Pavement Markings
02964 A Cold Milling of Bituminous Pavements
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Section
No. Section Title

Repair Runway (R)

02220 R Demolition
02300 R Earthwork
02316 R Excavation, Trenching, and Backfilling for Utilities Systems
02510 R Water Distribution
02531 R Sanitary Sewers
02722 R Graded-Crushed Aggregate Base Course
02748 R Bituminous Tack and Prime Coats
02749 R Hot Mix Asphalt (HMA) for Airfields
02753 R Concrete Pavement for Airfields and Other Heavy-Duty Pavements
02760 R Field Molded Sealants for Sealing Joints in Rigid Pavement
02762 R Compression Joint Seals for Concrete Pavements
02763 R Pavement Markings
02900 R Landscape Work
02964 R Cold Milling of Bituminous Pavement
02975 R Sealing of Cracks in Bituminous Pavements
02981 R Grooving for Airfield Pavements
02999 R Installation of Ultra-High-Molecular Weight Polyethylene (UHMW) Panels Under

Aircraft Arresting System Cables

DIVISION 16 - ELECTRICAL

Repair Aircraft Parking Apron (A)

16300 A Electrical Work, Underground

Repair Runway (R)

16302 R Underground Transmission and Distribution
16522 R Airfield Lighting
16900 R Installation of Runway Ice Detection System Upgrade

NOTE:    AR = Repair Aircraft Parking Apron/Repair Runway
             A  = Repair Aircraft Parking Apron
             R =  Repair Runway
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THE FOLLOWING TECHNICAL SPECIFICATIONS APPLY TO  
BOTH REPAIR AIRCRAFT PARKING AND REPAIR RUNWAY: 

 
Section  
No. Section Title  

DIVISION 1 - GENERAL REQUIREMENTS 

  
01001 AR Supplementary Requirements 
01005 AR Site Specific Supplementary Requirements 
01025 AR Measurement and Payment 
01035 AR Modification Procedures 
01061 AR Environmental Protection 
01320 AR Project Schedule 
01330 AR Submittal Procedures 
01451 AR Contractor Quality Control 
01501 AR Construction Facilities and Temporary Controls 
01702 AR As Built Records and Drawings 
01703 AR Warranty of Construction 
01704 AR FORM 1354 CHECKLIST 
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SECTION 01001 (AR)

SUPPLEMENTARY REQUIREMENTS

PART 1  GENERAL

1.1  DEFINITIONS

The references listed below are to be defined as indicated wherever they may be used in the
TECHNICAL SPECIFICATIONS.

"SUPPLEMENTARY REQUIREMENTS " shall be read to pertain to any of the sections of the
DIVISION 1 as required by the content of the section or paragraph containing the reference.

1.2  CONSTRUCTION SCHEDULING

The instructions for preparation and submittal of the Contractor-prepared Network Analysis
System are found in SECTION 01320, PROJECT SCHEDULE.

1.3  CORRESPONDENCE

1.3.1  All correspondence shall be addressed to the Contracting Officer, shall be serially
numbered commencing with Number 1, with no numbers missing or duplicated and shall be
forwarded in quintuplicate, as directed by the authorized representative of the Contracting
Officer, and shall include an additional copy forwarded to a separate designated location.  All
copies provided shall be legible.  Enclosures attached or transmitted with the correspondence
shall also be furnished with the original and each copy.  Each serial letter shall make reference
to the contract name, contract number and shall have only one subject.

1.3.2  For submission of Contractor payment requests, See Section 01025, PAYMENT.

1.4  CONTRACTOR'S FILES

Contractor shall maintain "Approved (Action Code "A") and "Approved Except as Noted (Action
Code "B") shop drawing files in fabrication shops and at project sites for government use.

1.5  IDENTIFICATION OF EMPLOYEES AND MILITARY REGULATIONS:

(a)  The Contractor shall be responsible for compliance with all regulations and orders
of the Commanding Officer of the Military Installation, respecting identification of employees,
movements on installation, parking, truck entry, and all other military regulations which may
affect the work.

(b)  The work under this Contract is to be performed at an operating Military Installation
with consequent restrictions on entry and movement of nonmilitary personnel and equipment.

        (c)  Temporary ID's issued by Base Security will be required for construction personnel
working on base.  The Contractor shall provide a list of employees with driver's license and
social security numbers prior to construction.  Base Operations will brief all drivers on flightline
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driving procedures and will issue Flight Line Vehicle Passes for all vehicles required on the
airfield.

  (d)  Contractor's workmen shall have on either a uniform with the firm name and the
workman's last name or shall have a badge displayed and attached securely to other clothing,
with both the firm name and the workman's photograph and full name.  Mt. Home AFB temporary
ID's will be visibly worn/displayed at all times.

  (e)  All personnel while on the installation may be subject to search.

1.5.1  See Section 01005 (AR) SITE SPECIFIC SUPPLEMENTARY REQUIREMENTS,
paragraph 1 for base access requirements.

1.6  PROJECT PHOTOGRAPHS

1.6.1  General

The Contractor shall furnish photographs (35 mm color slides) depicting construction as
specified herein.  Each slide shall be individually labeled showing date taken, project location,
contract title and number, and a brief description of what each slide depicts.  Two copies of each
slide shall be furnished to the Contracting Officer by the time specified. Slides shall be submitted
in 216 mm by 279 mm (8 1/2 by 11 inch) clear plastic slide holders.  Duplicate slides shall be
collated into separate folders.

1.6.2  Progress Photographs

Construction progress photographs shall be taken between the 1st and 15th of each month and
delivered to the Contracting Officer with the payment request for the month taken. Photographs
shall be 35 mm color slides, except one copy shall be made in digital format.  Photographs shall
be taken from 10 positions.  Location of positions shall be coordinated with or may be selected
by the Contracting Officer.  They shall show, inasmuch as practicable, work accomplished
during the previous month. Photographic quality and composition of slides shall be such that
they can be used for briefings and/or to illustrate articles on the construction progress of the
project.

1.6.3  Completion Photographs

Construction completion photographs shall be taken upon completion of construction and
delivered to the Contracting Officer not later than 15 days prior to project completion.
Photographs shall be 35 mm color slides, except one copy shall be made in digital format. It is
the intention of the Government to obtain pictures whose color, clarity, and composition are such
that they can be used for briefings and/or to illustrate articles on the completed project.  Slides
shall be taken from 10 positions.  Location of positions shall be coordinated with or may be
selected by the Contracting Officer.  Pictures shall show the completed project to the best
advantage, and shall include overall site photos as well as photos of major features.
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1.7  SPECIAL SAFETY REQUIREMENTS:

All construction activities shall be conducted in strict compliance with the Corps of Engineers
Safety and Health Requirements Manual EM 385-1-1, and Occupational Safety and Health
Administration regulations, as applicable. The manual is available on line at:
http://www.usace.army.mil/inet/usace-docs/eng-manuals/em385-1-1/toc.htm

1.7.1  In addition to Safety and Health Requirements Manual EM 385-1-1, and all applicable
OSHA standards, the Contractor shall comply with the requirements listed below.  Paragraph
numbers refer to EM 385-1-1 or are added thereto.

(a)  Paragraph 01.A.12:  Add new paragraph:  Safety Engineer (1985 JAN OCE) (DAM
52.236/103):

(1)  The Contractor shall employ at the project site to cover all hours of work at least
one Safety and Occupational Health person to manage the Contractor's accident program.
Duties which are not germane to the safety program shall not be assigned to the Safety and
Health person(s).  The principal safety person shall report to and work directly for the
Contractor's on-site top manager, higher level official, or corporate safety office.  The Safety and
Health person(s) shall have the authority to take immediate steps to correct unsafe or unhealthful
conditions.  The presence of a Safety and Health person will not abrogate safety responsibilities
of other personnel.

(2)  Qualifications for Safety and Health person(s).

   (A)  Shall have a degree in engineering or safety in at least a four-year program from
an accredited school; or

   (B)  Shall have legal registration as a Professional Engineer or a Certified Safety
Professional and, in addition, shall have been engaged in safety and occupational health for at
least one (1) year of experience, no time being credited to this one (1) year unless at least fifty
(50) percent of the time each year was devoted to safety and occupational health; or

   (C)  Shall have a degree other than that specified in (A) above and, in addition, shall
have been engaged in safety and occupational health for at least three (3) years' no time being
credited to these three (3) years unless fifty (50) percent of the time each year was devoted to
safety and occupational health; or

   (D)  In lieu of a degree, shall have been engaged in safety and occupational health for
at least five (5) years, no time being credited to these (5) years unless at least fifty (50) percent
of the time each year was devoted to safety and occupational health;

   (E)  First aid work is not a creditable experience.

(3)  The name and qualifications of the nominated safety person(s) shall be furnished to
the Contracting Officer for acceptability and a functional description of duties shall be provided
prior to the pre-work conference.

(a)   Paragraph 01.A.12:  Add new paragraph:  Safety Personnel.  The Contractor shall
designate a person on his staff to manage the Contractor's safety and accident prevention
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program.  This person will provide a point of contact for the Contracting Officer on matters of job
safety, and shall be responsible for ensuring the health and safety of on site personnel.

(b)  Paragraph 01.D.02, revise as follows:

      (1)  Replace paragraph 01.D.02c with the following:
    "c. Property damage in excess of $2,000.00

      (2)  Add new paragraph d as follows:
     "An injury resulting in a lost workday, not including the day of injury.”

1.8  TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER (ER 415-1-15 31 OCT 89)

This Paragraph specifies the procedure for the determination of time extensions for unusually
severe weather in accordance with the CONTRACT CLAUSE entitled "Default (Fixed Price
Construction)".  In order for the Contracting Officer to award a time extension under this clause,
the following conditions must be satisfied:

1.8.1  The weather experienced at the project site during the contract period must be found to be
unusually severe, that is, more severe than the adverse weather anticipated for the project
location during any given month.

1.8.2  The unusually severe weather must actually cause a delay to the completion of the
project.  The delay must be beyond the control and without the fault or negligence of the
contractor.

1.8.3  The following schedule of monthly anticipated adverse weather delays is based on
National Oceanic and Atmospheric Administration (NOAA) or similar data for the project location
and will constitute the base line for monthly weather time evaluations.  The contractor's progress
schedule must reflect these anticipated adverse weather delays in all weather dependent
activities.

MONTHLY ANTICIPATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

16 11 8 3 3 2 0 1 1 3 9 14

1.8.4  Upon acknowledgment of the notice to proceed (NTP) and continuing throughout the
contract, the contractor will record on the daily QCQ report, the occurrence of adverse weather
and resultant impact to normally scheduled work.  Actual adverse weather delays must prevent
work on critical activities for 50 percent or more of the contractor's scheduled work day.

1.8.5  The number of actual adverse weather delay days shall include days impacted by actual
adverse weather (even if adverse weather occurred in previous month), be calculated
chronologically from the first to the last day of each month, and be recorded as full days.  If the
number of actual adverse weather delay days exceeds the number of days anticipated in
paragraph 1.15.3, above, the Contracting Officer will convert any qualifying delays to calendar
days, giving full consideration for equivalent fair weather work days, and issue a modification in
accordance with the contract clause entitled  " Default (Fixed Price Construction)".
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1.9  COMPLIANCE WITH DAVIS-BACON ACT

1.9.1  Contractor POC

Within 14 days after award of the contract, the Contractor shall designate a point of contact
(POC) within their organization who will be responsible for the Davis-Bacon Act Labor Program
for the Contractor and all subcontractors under this contract as required by the Contract
Clauses and FAR 52.222.

1.9.2  Responsibilities

The designated Contractor POC shall be responsible for Davis-Bacon Act Labor Program
activities including, but not limited to:

Documentation and record keeping
Submittal and accuracy of certified payrolls
Submittal of required labor forms including requests for additional classifications and rates,
Statements and Acknowledgement, etc.
Posting of the wage determination, approved additional classifications and rates, labor and
EEO posters
Coordination with the Contracting Officer's Labor Program POC

Prior to submittal to the Government, payrolls shall be reviewed for compliance to all applicable
labor standards, to include, but not be limited to the following items: correct wage rates, correct
overtime classification and pay, misclassification of workers for work actually performed,
apprentice to journeyman ratios, and registration of apprentice.  Corrective actions shall be taken
as necessary to ensure Contractor compliance with applicable contract and FAR clauses.

1.9.3  Certification

The Contractor POC shall provide a signed certification stating the following: “I certify that the
submitted items being forwarded have been reviewed in detail and are correct and in strict
conformance with the Labor Standards of the contract except as otherwise stated.”

PARTS 2 AND 3  NOT USED

END OF SECTION
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SECTION 01005 (AR) 
 

SITE SPECIFIC 
SUPPLEMENTARY REQUIREMENTS 

 
 
1.  CONDUCT OF WORK 
 
1.1  COORDINATION AND ACCESS TO SITE 
 
1.1.1  Coordination with using agencies shall be made through the Contracting Officer to assist 
the Contractor in completing the work with a minimum of interference and inconvenience. 
 
1.1.2  All Contractor-owned and privately-owned vehicles require an access pass/vehicle decal.  
This pass is obtained by showing proof of insurance; the vehicle registration; driver's license 
valid in the United States; and a letter with original signature of prime Contractor or his 
superintendent stating the contract name and number, the contract period for which the pass is 
required, and the employee's name.  See Paragraph IDENTIFICATION OF EMPLOYEES AND 
MILITARY REGULATIONS in SECTION 01001 (AR) for specific requirements. 
 
1.1.2.1  Employee Parking 
 
Contractor employees shall park privately owned vehicles in an area designated by the 
Contracting Officer.  This area will be within reasonable walking distance of the construction site.  
Contractor employee parking shall not interfere with existing and established parking 
requirements of the military installation. 
 
1.1.3  Base Access 
 
The Contractor shall use only the Grandview road entrance for access to the base for personnel, 
materials and equipment, except as specified below.  The entrance can be used six (6) days a 
week, Monday through Saturday, 0600 hrs to 1800 hrs.  Requests for variations must be made 
through the COR and handled on a case by case basis.  Privately owned vehicles (POV) may 
use the main gate after the Grandview gate is closed.  Limited construction/delivery vehicles 
may use the main gate with prior approval coordinated through the COR.  The main gate is 
limited to 14' wide (max) vehicles.  Carpooling POVs onto base is encouraged.  
 
1.1.3.1  Contractor shall adequately maintain the Grandview access road and provide dust 
control.  At the Contractor's option, milled AC may be layed (only) on the portion of the access 
road within the fence line (Government property).  Additional treatment and/or water may still be 
needed for dust control.  
 
1.1.3.2  Other Contractors will also be using Grandview road during this contract. 
 
1.1.3.3  The Contractor shall provide a 100 sq ft tent shelter at the Grandview road entrance with 
wood floor and portable sanitary facility for use of the base security inspectors.  Contractor shall 
maintain these facilities and remove them at the end of the contract. 
 
 
 



02002/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 01005(AR)-2 R0003 

1.1.4  Base Access Security Procedures 
 
The following security procedures will be used at all entrances to the base: 
 
1.1.4.1  Contractor access procedures:  When a Contractor requires initial access to the base, a 
Government functional representative will conduct an initial visual recognition/verification of the 
Contractor personnel.  Once verified, the Contractor personnel are considered “first tier trusted 
Contractors,” and are allowed unescorted access to the base for the purpose of conducting 
contract-related work.  These first-tier trusted Contractors are then responsible to verify all 
remaining Contractor personnel requiring access to the base for the respective contract.  When 
these remaining Contractor personnel initially arrive at the gate, the first-tier trusted Contractors 
are required to have visual recognition/verification of all the remaining contract personnel.  Once 
verified, they are considered “second-tier trusted Contractor” personnel and must be escorted 
while on the installation.  Escorting the second-tier trusted Contractors onto the installation, to 
the job site and off the installation is the responsibility of the first-tier trusted Contractors.  Each 
job site must have at least one first-tier trusted Contractor to work/observe the second-tier 
trusted Contractor personnel.  Once the functional representative conducts the initial verification, 
they are not required to verify on a daily basis, but may be asked to verify more first-tier 
Contractors if needed. 
 
 a.  The Contractor shall post a man at the Grandview Gate at all times the Contractor is on 
base.  This person shall have a radio to be in contact with the Control Tower. 
 
1.1.4.2  Entry Access List:  An original Entry Access List (EAL) will be built based on all first and 
second tier trusted Contractors.  This EAL will be maintained at the front gate between 366 SFS 
and 366 CONS.  Every time a Contractor representative requires entry to the base, they will be 
stopped to verify they are listed on the EAL.  If all persons in the vehicle are not on the EAL, 
either a first-tier trusted agent or a functional representative must be contacted to conduct a 
visual verification prior to access to the base. 
 
1.1.4.3  Vender/Delivery/Distributor access procedure:  Vendor/delivery/distributor are defined as 
those commercial businesses that have single or multiple stops on base (i.e. COCESS 
deliveries, UPS, FedEx, food and beverage stocking trucks).  When a Vendor/delivery/distributor 
requires access to the base, they will be stopped prior to entering the base.  To determine if a 
delivery is valid; documentation, visual recognition, or confirmation from a base organization 
expecting delivery is required.  If verified, the vehicle will be escorted with a military troop for the 
entire duration the vehicle is on base.  As the vehicle departs, the escort will be dropped off at 
the gate.  If an escort is not available, attempts will be made to contact a base functional 
representative.  The functional representative will provide an escort for the entire time the vehicle 
is on the installation.  If a functional representative is not contacted and an escort is not available, 
the vehicle wii be denied access. 
 
1.1.4.4  All commercial and private vehicles will be searched.  Drivers should anticipate delays. 
 
1.1.4.5  Procedures for commercial and private vehicle access to Mt. Home AFB are subject to 
change without prior notice.   
 
1.1.5  Other Contractors:  Other contractors will be working on the airfield and surrounding areas 
that will require coordination.  Work by others during the same timeframe includes taxiway A 
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selective slab replacement, runway approach lights, repaving on Alpine Street, and possible 
utility work north of the runway. 
 
1.1.6  Transporting Construction Materials Option 
 
Contractors have the option of transporting construction materials and equipment to Mountain 
Home AFB using the Union Pacific Railroad railhead.  If contractors wish to use this option they 
must contact Union Pacific Railroad for an inspection 30 days before use of the railhead to 
Mountain Home AFB.  Security arrangements must be made in advance with the Contracting 
Officer and Mountain Home AFB. 
 
Inspections can be arranged with Union Pacific Railroad point of contact:  Mr. J.C.. "John" Flynn, 
Manager Track Maintenance, 304 North Rail St., PO Box 661, Shoshone, Id 83352, phone 208-
236-5486.  Cost for the inspection can be provided by Mr. Flynn.   
 
Use of the Union Pacific line must be coordinated through the Manager Train Operations, 
Portland Service Unit, Mr. D.D. Ellett at www.uprr.com, 208-736-7086, CO. #: 236-5522, CEL: 
208-420-9760, 1139 Falls Ave. East, Suite 2, Twin Falls, Id 83301. 
 
1.1.7  KEYS:  When keys are required for access to facilities on this contract, they shall be 
obtained through the Contracting Officer 
 
1.1.7.1  The Contractor shall be responsible for Government-owned keys issued for access to 
facilities or areas pertinent to this contract. 
 
1.1.7.2  Upon completion of the work in an area, or upon request of the Contracting Officer, the 
key or keys relevant to the completed areas shall be returned. 
 
1.1.7.3  Should the Contractor lose a key: 
 
    a.  the Contracting Officer shall be notified, in writing, within three (3) working days after 
the loss is discovered and 
 
    b.  should the key not be found before final acceptance, the final contract payment shall 
be reduced by $100 for each key not returned. 
 
1.1.8  Work is allowed in the construction area 24 hours a day, 7 days a week, subject to the 
requirements of Paragraph CONSTRUCTION PHASING. 
 
1.2  UTILITY OUTAGES 
 
The Contractor shall cooperate with Base Utilities to maintain utility services and facilities during 
the progress of the work.  Contractor shall coordinate utility outages with the Contracting Officer 
at least 14 days in advance.  Outages shall be kept to a minimum and any one outage shall not 
last more than 2 hours.  All Contractor's operations shall be controlled to prevent any 
unscheduled interruptions of utility services and facilities. 
 
1.3  PROTECTION OF GOVERNMENT PROPERTY 
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In addition to requirements of the CONTRACT CLAUSES, Contractor shall protect all 
Government property within the site in which he is working, except for such property as is 
required to be demolished.  Property which is to be demolished shall be protected until its 
scheduled demolition time.  Protection shall include, but not be limited to, protection from 
construction generated dust, debris, water, and vibration. 
 
1.4  COORDINATION, SAFETY AND REGULATORY REQUIREMENTS 
 
1.4.1  Construction traffic entering base via the Grandview gate entrance shall be under control 
by flagmen in radio contact with base traffic control tower.  Construction traffic operating on or 
crossing taxiways open to aircraft traffic shall be under control by flagmen in radio contact with 
base traffic control tower.  When conflicts arise between construction activities, aircraft 
operations and safety, aircraft operation and safety shall take precedence and shall govern.  
Construction sequencing shall be coordinated with airfield management through the Contracting 
Officer (CO).  Continuous sweeping shall be required for pavement to be opened to traffic or 
areas open to air traffic within construction limits as directed by CO. 
 
1.4.2  Asphalt, broken concrete, and waste aggregate shall be disposed of on airfield property 
(stockpiled separately) at locations shown on the drawings.  The Contractor shall verify the 
locations with the Contracting Officer prior to using disposal sites. 
 
1.4.3  Vehicles and equipment shall not be allowed within areas 100' from the centerline of active 
taxiways, except as noted below, and 200' from active runway. 
 
1.4.4  Pavements, drives or turf areas utilized by the construction for access roads or storage 
areas shall be maintained and repaired by the Contractor to the satisfaction of the Contracting 
Officer and airfield management.  Costs associated with the above work shall be incidental to 
the contract. 
 
1.4.5  Before construction commences, the Contractor shall contact Base Civil Engineering 
through the Contracting Officer to locate utilities.  Contractor shall allow a minimum of 14 days to 
obtain permit and shall be responsible for marking limits of construction areas with white paint or 
white flagging so utilities may be located. 
 
1.4.6  A Digging Permit will be required before construction excavation commences.  Digging 
permits expire 30 days after date issued and must be renewed. 
 
1.4.7  See Section 01001 (AR), paragraph 1.5 for identification of employees working on base. 
 
1.4.8  Concrete batch plant shall be set up and producing approved mix, prior to concrete 
placement. 
 
1.4.9  Fire extinguishers will be required on construction equipment.  A 10 ABC minimum rating 
is required for fire extinguishers. 
 
1.4.10  Welding permits will be required.  The Contractor shall contact the Base Fire Department 
for required permits. 
 
1.4.11  Blasting is prohibited on air base property. 
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1.4.12  Airfield Lighting System must be in full operation at the end of each work day, except in 
areas closed to airfield traffic.  All equipment must be parked in contractor's staging area at the 
end of each working day. 
 
1.4.13  When Contractor is working in areas open to air traffic, barricades shall be placed as 
shown on the drawings.  Barracades shall be lighted with battery operated, red flasher lights and 
shall remain until construction is completed. 
 
1.4.14  Contractor shall furnish radios, tuned to frequency of the tower, for use during 
construction.  Crews in each work area need to have a radio to be in contact with the tower - 
specifically crews working on the parking apron and each end of the runway.  Contractor shall 
furnish radios to communicate with employees. 
 
1.4.15  Contractor shall complete a NRC 241 Form prior to use of a nuclear density gauge on 
airfield. 
 
1.4.16  The Contractor shall submit an evacuation plan detailing how expedient evacuation of his 
personnel from the flightline or work site will be accomplished if required by the tower or flightline 
manager.  The plan shall address such issues as moving equipment and communication with all 
personnel. 
 
1.4.17  The Contractor is advised that work will be occurring on an active military installation.  
Military aircraft will be operating near the construction work areas.  Possible conditions that may 
occur, but are not limited to the following:  Aircraft with jammed guns or carrying practice 
ordance and/or pyrotechnics, and hydrazine leaks.   
 
1.5  CONSTRUCTION PHASING  
 
1.5.1  Construction Period/Base Meeting:  All project phasing and work hours have been written 
with the intent to minimize hindrances to the flying mission, while also minimizing contract 
interruptions.  Contract work schedules shall be coordinated through the Contracting Officer and 
base agencies responsible for scheduling flying operations and operating the base airfield 
(including taxiways and parking ramps), to ensure safe uninterrupted flying operations and safe 
working conditions during the duration of the contract.  The Contractor shall hold a brief meeting 
at Base Operations (Bldg. 262), coordinated through the Contracting Officer, at the beginning of 
each week and prior to the closing of any portion of the runways, taxiways and parking ramps 
and at the start of succeeding phases to inform base agencies operating on the airfield of the 
nature and location of the contract work or closure of airfield areas for that week.  The Contractor 
shall be required to perform all on-site construction activities within the following construction 
periods: 
 

WORK CONSTRUCTION PERIOD 

• Reconstruct Runway 30 end (Repair Runway Phase 1) 

• Optional Repair Taxiway E (Repair Runway Phase 1) 

Notice to proceed through 
19 August 2002 

• Repair Aircraft Parking Apron north of Taxiway A (Repair 
Aircraft Parking Apron Phase 1) 

• Optional Installation of ductbank under the Aircraft Parking 
Apron (Repair Aircraft Parking Apron Phase 1) 

Notice to proceed through   
1 November 2002 
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WORK (Continued) CONSTRUCTION PERIOD 

• Mill and Overlay Runway 12/30 (Repair Runway Phase 2) 

• Installation of duct bank under the runway (Repair Runway 
Phase 2) 

• Reconstruct Runway 12 end (Repair Runway Phase 3) 

• Installation of Sewerline, Waterline and Effluent Line (Repair 
Runway Phase 3) 

• Optional Repair Taxiway A (Repair Runway Phase 3) 

19 June 2002 through        
19 August 2002 

• Extension of Aircraft Parking Apron onto Taxiway A (Repair 
Aircraft Parking Apron Phase 2) a/ 

• Installation of duct bank portion that extends into Taxiway A 
(Repair Aircraft Parking Apron Phase 2) 

19 June 2002 through          
1 September 2002 

 

• Runway Grooving and Permanent Pavement Marking (Repair 
Runway Phase 4) 

19 September 2002 through 
19 October 2002 

• All other work Not later than 1 November 
2002 

  
 a.  If extension of Aircraft Parking Apron onto Taxiway A is not complete by 1 September 2002,  
Contractor shall paint a temporary offset Taxiway A centerline along the Aircraft Parking Apron 
parking area (see Section 02763(A), paragraph 3.2.b). 
 
 b.  Contractor will be allowed access to the Aircraft Parking Apron construction areas outside 
the dates shown under "Construction Period" for such intermittent work as permanent pavement 
markings.  The Contractor shall request access from the Contracting Officer at least 24 hours 
before access is desired for this intermittent work. 
 
 c.  Concrete pavement must have a minimum of 14 days of cure time prior to the time it is 
turned over for airfield operations 
  
 d.  See Section 01010 (R), paragraph 1.13 Construction Phasing (Repair Runway) for 
additional phasing requirements. 
 
1.5.2   Work Delays 
 
1.5.2.1  Contractor may anticipate a work delay of up to 7 working days during the contract 
period due to Mt. Home AFB operations, but this will not occur during the 60 day runway closure 
(19 June 2002 through 19 August 2002). This time is included in the overall contract completion 
time and will be included in the contractors proposal price. During this work delay, no site 
access will be allowed. The contracting officer will provide 48 hours notice to the contractor prior 
to the work delay. 
 
1.5.2.2  During the period from the date the Contractor receives the notice to proceed to 15 June 
2002, the Contractor shall expect that he will be required to evacuate the Aircraft Parking Area 
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(Mobility Ramp) work area for one hour and secure the area for jet blast three (3) times.  The 
Contractor will be given 2 hours notice prior to such an occurrence. 
 
1.5.3  Notification Of Movements: Contractor can expect a minimum of 48 hours notice for 
additional area and flightline movements and work delays. 
 
1.5.4  Contractor personnel who loose their base priviledges will not constitute valid argument for 
not meeting any contractual requirements or deadlines. 
 
1.6  PAVEMENT WORKSHOP 
 
The Corps of Engineers will conduct a 3 day pavement workshop held at Mountain Home AFB. It 
is mandatory that the Contractor and his representatives attend the workshop for the minimum 
amount of time as listed below. Any other person the Contractor wants to attend is welcome. 
Everyone is welcome to attend the entire workshop if they desire and it could be beneficial if they 
attended more than just the minimum they are required to attend. The dates for the workshop will 
be scheduled after the project is awarded and prior to the start of placing pavement and will be 
as directed by the Contracting Officer. 
 

Hot Mix Asphalt (HMA) QC:  
Project Engineer/Pavements Engineer: 1 Day (3 Days if also PCC)  
CQC Chief: 1 Day (3 Days if also PCC)  
CQC Assistants: 1 Day (3 Days if also PCC)  
CQC CMT Testing Lab (including mix design lab if different from on site lab): 1 Day  
HMA Paving Foreman/Supt.: 1 Day  
HMA Aggregate Supplier(s): 1/2 Day  
HMA Supplier: 1 Day  
 
Portland Cement Concrete (PCC) QC:  
Project Engineer/Pavements Engineer: 2 Days (3 Days if also HMA)  
CQC Chief: 2 Days (3 Days if also HMA)  
CQC Assistants: 2 Days (3 Days if also HMA)  
CQC CMT Testing Lab (including mix design lab if different from on site lab): 2 Days  
PCC Paving Foreman/Supt.: 2 Days  
PCC Aggregate Supplier(s): 1/2 Day  
Concrete Supplier: 1 Day  
Cement / Flyash / Admixture Supplier(s): 1/2 Day  
Sawing / Sealing Contractor(s): 1/2 Day  
 

1.7  MAINTENANCE REQUIREMENTS 
 
1.7.1  The Contractor shall maintain strict dust control to prevent blowing dust at all times.  
Thorough foreign object debris (FOD) checks will be required whenever the Contractor's 
vehicles cross taxiways or aprons.   
 
1.7.2  The Contractor shall assure that the hauling route, access route to airfield pavements, and 
job site are maintained by vacuum-type sweeping as required to assure no damage to 
Government and personal property during the performance period.  All cleanup on airfield 
pavements shall be done with a vacuum-type airfield sweeper.  The Contractor shall employ, full 
time, through the duration of the project, two vacuum-type sweepers to sweep airfield 
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pavements and haul routes during construction according to the schedule below.  The 
Contractor shall make a third vacuum-type sweeper available within 24 hours should a sweeper 
break down. 
 
1.7.2.1  All airfield surfaces and main haul routes:  Sweep continually as long as hauling is taking 
place, the surfaces are being traveled on, or construction is occurring in the area. 
 
1.7.2.2  All other road pavements utilized on the base:  Allow no spillage to remain for more than 
one hour.  Sweep all roads used for hauling prior to the end of each shift. 
1.7.3  All hauling operations shall cease any time that there are not two operational vacuum 
sweepers.  The one remaining operational vacuum sweeper shall be reserved to sweep airfield 
pavements.  Should the non-operational sweeper be down for more than 24 hours, the third 
sweeper shall be brought in before the end of the 24 hours.   Delays caused by the lack of an 
operational vacuum sweeper will be the responsibility of the Contractor. 
 
 

END OF SECTION 



02002/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208                                        01025(AR)-1  R0001 

 This Section revised in it’s entirety by amendment R0001 
 

SECTION 01025 (AR) 
 
 MEASUREMENT AND PAYMENT 
 
PART 1   GENERAL 
 
1.1  GENERAL 
 
The contract price for each item shall constitute full compensation for furnishing all plant, labor, 
materials, appurtenances, and incidentals and performing all operations necessary to construct 
and complete the items in accordance with these specifications and the applicable drawings, 
including surveying performed by the Contractor.  Payment for each item shall 
be considered as full compensation, notwithstanding that minor features may not be mentioned 
herein.  Work paid for under one item will not be paid for under any other item.  No separate 
payment will be made for the work, services, or operations required by the Contractor, as 
specified in DIVISION 1, GENERAL REQUIREMENTS, to complete the project in accordance 
with these specifications; all costs thereof shall be considered as incidental to the work.  
 
1.2  MEASUREMENT 
 
1.2.1  PCC Pavement - Repair Aircraft Parking Apron, Unit of Measurement:  Cubic Meter 
 
Measurement will be to the nearest cubic meter.  Computation will be by the average-end area 
cross-sectional methods. 
 
1.2.2  PCC Pavement - Repair Runway, Unit of Measurement:  Cubic Yard  
  
The quantity of concrete to be paid for will be the volume of concrete in cubic yards, placed in the 
completed and accepted pavement.  Concrete will be measured in place in the completed and 
accepted pavement only within the neat line dimensions shown in the plan and cross section.  
No deductions will be made for rounded or beveled edges or the space occupied by pavement 
reinforcement, dowel bars, tie bars, or electrical conduits, nor for any void, or other structure 
extending into or through the pavement slab, measuring 3 cubic feet or less in volume.  No other 
allowance for concrete will be made unless placed in specified locations in accordance with 
written instructions previously issued by the Contracting Officer. 
 
1.2.3  AC Pavement - Repair Runway, Unit of Measurement:  Ton 
 
The amount paid will be for the number of 2,000 pound tons of hot-mix asphalt mixture used in 
the accepted work.  Hot-mix asphalt mixture shall be weighed after mixing, and no separate 
payment will be made for weight of asphalt cement material incorporated herein. 
 
1.3  PAYMENT 
 
• Lump Sum Payment Items:  The lump sum price and payment made for each item listed 

shall constitute full compensation for furnishing all plant, labor, materials, and equipment, and 
performing any associated Contractor quality control, environmental protection, meeting 
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safety requirements, tests and reports, and for performing all work required for which 
separate payment is not otherwise provided. 

 
• Unit Price Payment Items: The unit price and payment made for each item listed shall 

constitute full compensation for furnishing all plant, labor, materials, and equipment, and 
performing any associated Contractor quality control, environmental protection, meeting 
safety requirements, tests and reports, and for performing all work required for each of the 
unit price items. 
 

NOTE:  THE CONTRACTOR SHALL EQUITABLY DISTRIBUTE IT'S HOME OFFICE AND 
FIELD OFFICE OVERHEAD AMONG ALL BID ITEMS.  

 
ITEMS 0001 THROUGH 0007 (REPAIR AIRCRAFT PARKING APRON) 
 
1.3.1  ITEM 0001 (BASE ITEM) 
 
Payment will be made at the contract lump sum price for Item No. 0001, All Work to Repair 
Aircraft Parking Apron, except for Items 0002, 0003, 0004, and 0005, payment of which shall 
constitute full compensation for Item No. 0001, complete.  Work this item  includes demolition, 
rigid base course, aggregate base course, asphalt pavement,  joint sealant, pavement markings, 
grounding/tiedown points, and other work. 
 
1.3.2  ITEM 0002 (BASE ITEM) 
 
Payment will be made at the contract unit prices for Item No. 0002, PCC Placement for Aircraft 
Parking Apron and Taxiway A, payment of which shall constitute full compensation for Item No. 
0002, complete.   
 
1.3.3  ITEM 0003 (OPTIONAL ITEM) 
 
Payment will be made at the contract unit prices for Item No. 0003, Excavation and Disposal of 
Contaminated Soil, payment of which shall constitute full compensation for Item No. 0003, 
complete.   
 
1.3.4  ITEM 0004 (OPTIONAL ITEM) 
 
Payment will be made at the contract lump sum price for Item No. 0004, Electrical and 
Communications Ductbank, payment of which shall constitute full compensation for Item No. 
0004, complete.   
 
1.3.5  ITEM 0005 (OPTIONAL ITEM) 
 
Payment will be made at the contract unit prices for Item No. 0005, Rock Excavation for 
Ductbank, payment of which shall constitute full compensation for Item No. 0005, complete.   
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ITEMS 0006 THROUGH 0017 (REPAIR RUNWAY) 
 
1.3.6  ITEM 0006 (BASE ITEM) 
 
Payment will be made at the contract lump sum price for Item No. 0006, All Work to Repair 
Runway 12/30, except for Items 0007, 0008, 0009, 0010, 0011, 0016 and 0017, payment of 
which shall constitute full compensation for Item No. 0006, complete.  
 
1.3.7  ITEM 0007 (BASE ITEM) 
 
Payment will be made at the contract unit prices for Item No. 0007, Provide Place, and Finish 
PCC Pavement to Reconstruct Portions of Runway 12/30, payment of which shall constitute full 
compensation for Item No. 0007, complete.   
 
1.3.8  ITEM 0008 (BASE ITEM) 
 
Payment will be made at the contract unit prices for Item No. 0008, Provide Place, and Compact 
AC, payment of which shall constitute full compensation for Item No. 0008, complete.  
 
1.3.9  ITEM 0009 (BASE ITEM) 
 
Payment will be made at the contract unit prices for Item No. 0009, Repair Small Asphalt 
Cracks, payment of which shall constitute full compensation for Item No. 0009, complete.   
 
1.3.10  ITEM 0010 (BASE ITEM) 
 
Payment will be made at the contract unit prices for Item No. 0010, Repair Medium Asphalt 
Cracks, payment of which shall constitute full compensation for Item No. 0010, complete.   
 
1.3.11  ITEM 0011 (BASE ITEM) 
 
Payment will be made at the contract unit prices for Item No. 0011, Repair Large Asphalt 
Cracks, payment of which shall constitute full compensation for Item No. 0011, complete.   
 
1.3.12  ITEM 0012 (BASE ITEM)   
 
Payment will be made at the contract unit prices for Item No. 0012, Rock Excavation for 
Waterline, Sewerline, Sewage Effluent, and Ductbanks, payment of which shall constitute full 
compensation for Item No. 0012, complete.   
 
1.3.13  ITEM 0013 (BASE ITEM)   
 
Payment will be made at the contract unit prices for Item No. 0013, Excavation, Removal and 
Replacement of Unsatisfactory Material, payment of which shall constitute full compensation for 
Item No. 0013, complete.   
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1.3.14  ITEM 0014 (OPTIONAL ITEM)  1/ 
 
Payment will be made at the contract lump sum price for Item No. 0014 All Work to Repair 
Taxiway A, except for Item 0015 payment of which shall constitute full compensation for Item No. 
0014 complete.   
  
1.3.15  ITEM 0015 (OPTIONAL ITEM)  1/ 
 
Payment will be made at the contract unit prices for Item No. 0013, Provide, Place and Finish 
PCC Pavement to Repair Taxiway A, payment of which shall constitute full compensation for 
Item No. 0013, complete.   
 
1.3.16  ITEM 0016 (OPTIONAL ITEM)  2/ 
 
Payment will be made at the contract lump sum price for Item No. 0016, All Work to Repair 
Taxiway E, except for Item 0017, payment of which shall constitute full compensation for Item 
No. 0016, complete.   
 
1.3.17  ITEM 0017 (OPTIONAL ITEM)  2/ 
 
Payment will be made at the contract unit prices for Item No. 0017, Provide, Place and Finish 
PCC Pavement to Repair Taxiway E, payment of which shall constitute full compensation for 
Item No. 0017, complete.   
 
 
1/  Optional Items 0014 and 0015 are shown as Optional Item #1 on the contract drawings. 
 
2/  Optional Items 0016 and 0017 are shown as Optional Item #2 on the contract drawings.   
 
1.4  PROGRESS PAYMENT INVOICE 
 
Requests for payment shall be submitted in accordance with Federal Acquisition Regulations 
(FAR) Subpart 32.9, entitled "PROMPT PAYMENT", and Paragraphs 52.232-5 and 52.232-27, 
entitled "Payments Under Fixed-Price Construction Contracts", and "Prompt Payment for 
Construction Contracts", respectively.  In addition each request shall be submitted in the number 
of copies and to the designated billing office as shown in the Contract. 
 
1.4.1  When submitting payment requests, the Contractor shall complete Blocks 1 through 12 of 
the "PROGRESS PAYMENT INVOICE" Form as directed by the Contracting Officer.  (A sample 
form is attached at the end of this Technical Specification Section.)  The completed form shall 
then become the cover document to which all other support data shall be attached. 
 
1.4.2  One additional copy of the entire request for payment, to include the "PROGRESS 
PAYMENT INVOICE" cover document, shall be forwarded to a separate address as designated 
by the Contracting Officer. 
 
PARTS 2 and 3  NOT USED 
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PROGRESS PAYMENT INVOICE 
See Federal Acquisition Regulations (FAR) 32.900, 52.232-5, & 52.232-27 

 
  1.  PROJECT AND LOCATION 
 

  2.  DATE 
 

 3.  CONTRACTOR NAME AND ADDRESS 
      (Must be the same as in the Contract) 
 
 

  4.  CONTRACT NO. 
_____________________________________
_ 
  5.  INVOICE NO. 
 

  6.  DESCRIPTION OF WORK 
 
 
 
 
 

  7.  PERIOD OF PERFORMANCE 
 
       From: 
 
       To: 
 

  8.  DISCOUNT TERMS 
 
  9.  OFFICIAL TO WHOM PAYMENT 
       IS TO BE FORWARDED 
       Name: 
       Title: 
       Phone:   (   )     -     

  10.  OFFICIAL TO BE NOTIFIED  
        OF DEFECTIVE INVOICE 
         Name: 
         Title: 
          Phone   (   )     - 

11.  CERTIFICATION:  I hereby certify, to the best of my knowledge and belief, that 
    (1)  The amounts requested are only for the performance in accordance with the specifications, terms, and  
    conditions of this contract; 
    (2)  Payments to subcontractors and suppliers have been made from previous payments received under 
    the contract, and timely payments will be made from the proceeds of the payment covered by this certification, 
    in accordance with subcontract agreements and the requirements of Chapter 39 of Title 31, United States Code; 
   and 
    (3)  This request for progress payment does not include any amounts which the prime contractor intends to 
    withhold or retain from a subcontractor or supplier in accordance with the terms and conditions of the 
subcontract. 
 
________________________________   ________________________________________  __________  
             (Signature)                                                          (Title)                                                  (Date) 
 
  12.   OTHER INFORMATION OR DOCUMENTATION 
         required by Contract.  Provide two (2) copies of each  
        (check and attach if applicable): 
 
        _____ Updated Progress Chart/Schedule 
        _____ Progress Narrative 
        _____ Certified Payrolls (submitted weekly) 
        _____ Safety Exposure Report 
        _____ Updated Submittal \register 
        _____ Progress Photos 
        _____ Subcontractor/Employee Listings 
 
 
 
 

(FOR GOVERNMENT USE ONLY) 
 
   Retainage:     _____%       Amt.:     
$____________ 
 
   Withholdings:   $ _________________ 
 
   Reason:  
__________________________________ 
______________________________________
_____ 
 
   Following items are current: 
       As-Builts               _____ Yes   _____ No 
       O & M Manuals    _____ Yes   _____ No 
       1354 Data               _____ Yes   _____ No 
       Submittal Register   _____Yes   _____No 

 
 

END OF SECTION 
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SECTION 01035 (AR)

MODIFICATION PROCEDURES

PART 1  GENERAL

1.1  PROPOSED PROJECT MODIFICATIONS:

Price proposals for proposed modifications shall be submitted in accordance with the
requirements of the Contract Clause MODIFICATION PROPOSALS - PRICE BREAKDOWNS.
If change order work impacts or delays other unchanged contract work, the costs of such
impacts or delays shall be included in the proposals and separately identified.  Additional
instructions for submitting price proposals can be found in NPSP-415-1-1, INSTRUCTION AND
INFORMATION FOR CONTRACTORS, a copy of which will be furnished to the Contractor at the
Preconstruction Conference.  For information applicable to equipment rates used in contract
modifications, refer to 00800 - SPECIAL CLAUSES, clause “EQUIPMENT OWNERSHIP AND
OPERATING EXPENSE SCHEDULE”.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

END OF SECTION
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SECTION 01061 (AR)

ENVIRONMENTAL PROTECTION

PART 1  GENERAL

1.1  SCOPE

This Section covers protection of the environment from work under this contract, compliance
with pertinent Air Force, local, state, and federal environmental regulations, and recycling.

1.1.1  Definition

For the purpose of this specification, environmental pollution and damage is defined as the
presence of chemical, physical, or biological elements or agents which adversely affect human
health or welfare; unfavorably alter ecological balances of importance to human life; affect other
species of importance to man; or degrade the utility of the environment for esthetic, cultural, and
historical purposes.  The control of environment pollution and damage, or environmental
protection, requires consideration of air, water, and land, and includes management of
esthetics, noise, solid waste, and other pollutants.

1.1.2  Contractor's Responsibility

The Contractor is responsible for complying with all Air Force, local, state, and federal laws and
regulations regarding protection of the environment and natural resources.

1.2  QUALITY CONTROL

Establish and maintain quality control for environmental protection of all items set forth in this
specification.  Record any problems in complying with laws, regulations, ordinances, and
corrective actions taken.

1.2.1  Subcontractors

Assurance of compliance with this section by subcontractors shall be the responsibility of the
Contractor.

1.2.2  A work plan shall be provided to and approved by the CO and Civil Engineering
Environmental Flight (CEV) before any work involving asbestos begins.  This work plan shall
include the process of EPA notification, waste shipment records, proper engineering controls,
transportation and disposal, and safety plans.

1.3  NOTIFICATIONS

1.3.1  Corrective Actions

The Contracting Officer (CO) will notify the Contractor in writing whenever noncompliance with
Federal, state, or local laws, regulations, or permits is observed.  After receipt of such notice,
inform the Contracting Officer of proposed corrective actions and take such actions after
approval of the CO.  If prompt action to comply with the pertinent law or regulation is not taken,
the CO may issue an order stopping all or part of the work until satisfactory corrective action has
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been taken.  No time extensions will be granted for work stoppage due to noncompliance with
environmental laws and regulations.  Costs or damage will not be allowed to the Contractor for
any such suspension.

1.3.2  Hazardous Waste Transportation

Hazardous Waste Transportation:  Notify the CO before transporting any hazardous substance
or waste, as determined by the Environmental Protection Agency (EPA), on Mountain Home
AFB.  Identify the type and quantity of substance, the origin or destination on base, and
intended route of travel.  By law, hazardous waste cannot be transported onto MHAFB  Notify
the CO if any hazardous substance or waste is produced as a by-product of work activities.  The
Contractor shall be responsible for the proper handling, transporting, and disposal of such
substances.  (Refer to Part 1.4.6 of this Section)

1.3.3  Asbestos

Asbestos:  In the event asbestos abatement is required, send copies of each 10-day notification,
asbestos manifest, and landfill forms through the CO to the CEV.  Submit Notification Revisions
if the abatement periods change.

1.3.4  Spill Response

In the event of an uncontrolled spill the contractor shall notify the fire department by calling 911.
CEV then receives notification via the established base notification system that is initiated by the
fire department.

1.4  PROTECTION OF ENVIRONMENTAL RESOURCES

Protect environmental resources within the project boundaries and those affected outside the
limits of permanent work under this contract during the entire period of this contract.  Confine
activities to areas defined in the drawings and specifications.

1.4.1  Protection of Land Resources

The Contractor shall not remove, cut, deface, injure, or destroy land resources including trees,
shrubs, vines, grasses, topsoil, and land forms without special permission from the Contracting
Officer except as otherwise specified or indicated.  Do not disturb, drive through, or fill areas
designated as wetlands.

1.4.2  Disposal and Cleanup

1.4.2.1  Disposal of Garbage

Garbage shall be placed in containers which are emptied on a regular schedule.  All handling
and
disposal shall be conducted to prevent contamination

1.4.2.2  Refuse Disposal

Refuse shall be defined as debris other than organic materials like trees, brush, leaves, grass,
stumps, etc.  Include the cost of refuse disposal, such as transportation, handling, dumping fees
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as applicable, and similar cost, in the contract price.  Place refuse in containers that are emptied
on a regular schedule.  Conduct all handling and disposal of refuse to prevent contamination of
the environment.  Dispose of refuse off site, in accordance with all local, state, and federal rules
and regulations, at the Contractor's expense. The MHAFB landfill will not be available for use by
the Contractor.

1.4.2.3  Asbestos Disposal

Approval may be given by the Contracting Officer for use of the MHAFB Asbestos landfill on a
case-by-case basis.  In such instances, the contractor shall fill out all necessary forms showing
content of materials, location from which the materials have been removed, and quantities.
Coordinate with the CO in advance exact times for dumping to allow proper inspection.  MHAFB
disposal area is noted on the vicinity map on the drawings.  Coordinate with contracting officer's
representative (COR) for location in landfill for disposal.

1.4.2.4  Base Hard Fill Area

Asphalt shall be milled and Portland Cement Concrete (PCC) shall be crushed. See plans for
location of stockpile areas.  Dumping of rock rubble and waste materials at the MHAFB Hard Fill
Area shall be approved in advance  Do not dump at the MHAFB rubble area without specific
approval from the Government for the exact location, composition, and quantity of material.
This approval must be received in advance by the Contractor from the MHAFB Civil Engineering
(BCE) Pavement and Equipment Foreman through the Contracting Officer.  All materials
dumped at the MHAFB rubble area shall be spread, graded and covered daily as directed by the
BCE Pavements and Equipment Foreman

1.4.3  Additional Restrictions

The Contractor shall not be permitted to deposit refuse in existing containers or dumpsters. Do
not dispose of any batteries, tires, appliances, recyclable materials, liquids, hazardous
materials, or hazardous wastes in the MHAFB landfill.  Do not pour, drain, or wash cleaners and
other solutions into plumbing fixtures, sanitary sewers, or storm sewers.  Refuse shall not be
burned.  Burning of vegetation or tree stumps will not be allowed unless the work site is in an
area approved for burning and approval is obtained from the CO.

1.4.4  Disposal of Chemical or Hazardous Waste

1.4.4.1  Disposal

Hazardous waste generated by construction operations remains the property of the Contractor
and shall be removed from Mountain Home AFB for proper disposal.  The MHAFB still retains
liability.  The contractor must complete a uniform hazardous waste manifest as required in
paragraph 1.4.4.6 Manifests below.

1.4.4.2  Regulatory Requirements

Contractor operations shall be in compliance with the Resource Conservation and Recovery Act
(RCRA), 40 CFR, and Idaho Rules, Regulations and Standards for Hazardous Waste, (Idaho
Code 16.01) at all times.
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1.4.4.3  Accumulation

      a.  Repair Aircraft Parking Apron.  No more than 142 liters, total, of hazardous waste
shall be accumulated by the Contractor on site.  Once the 142 liters limit is reached, the
Contractor has 72 hours to remove the waste from Mountain Home AFB and dispose of
properly.

   b.  Repair Runway.  No more than 55 gallons, total, of hazardous waste shall be
accumulated by the Contractor on site.  Once the 55-gallon limit is reached, the Contractor has
72 hours to remove the waste from Mountain Home AFB and dispose of properly.

1.4.4.4  Hazardous Materials/Hazardous Waste Control Plan

The Contractor shall submit a Hazardous Materials/Hazardous Waste Control Plan to the CO for
approval and coordination with CEV if any materials will be used that are corrosive, flammable,
toxic, or reactive.

1.4.4.5  Material Safety Data Sheets

The Contractor shall submit Material Safety Data Sheets (MSDS) to the CO for approval and
coordination with CEV for all paints, protective coatings, solvents, adhesives, and all other
chemical products.  Have available for inspection at the job site MSDS's for all products and
materials used for the contract.

1.4.4.6  Manifests

Hazardous wastes shall be manifested off MHAFB and the MHAFB Environmental Office, 366
CE/CEV, shall be the only approval authority.

1.4.5  Disposal of Discarded Materials

Discarded materials, other than those which can be included in the solid waste category, shall
be handled as directed by the Contracting Officer.

1.4.6  Protection of Water Resources

The Contractor shall keep construction activities under surveillance, management, and control
to avoid pollution of surface and ground waters. If the project disturbs over 5 acres of
contiguous land, submit a NPDES storm water permit to the EPA through the CO and base
Environmental Office and comply with the conditions of the permit.  Projects that will occur after
March 10, 2003, or that will still be in work at that date, and that disturb greater than 1 acre must
obtain a NPDES storm water permit.  In all cases of land disturbance, each storm water removal
and treatment structure must be in conformance with the Catalog of Storm water Best
Management Practices for Idaho Cities and Counties, and these best management practices
will be employed to control storm water runoff.  Ensure there are no unauthorized discharges to
the storm water collection system.  Ensure all discharges to the sanitary sewer system are in
accordance with the requirements of the wastewater treatment plant NPDES and wastewater
land application permits.
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MHAFB project designs that require completion of Idaho Department of Environmental Quality
(IDEQ) checklists are:

*   Sewer line construction
*   Production well construction
*   Water lift station construction
*   Water line construction

1.4.7  Protection of Air Quality

Dust particles, aerosols, and gaseous by-products from construction and demolition activities,
processing, and preparation of materials shall be controlled at all times, including weekends,
holidays, and hours when work is not in progress.  Hydrocarbons and carbon monoxide
emissions from equipment shall be controlled to Federal and state allowable limits at all times.

1.4.8  Recycling

Recycling is required to the maximum extent practicable for all waste generated by the
Contractor. See APPENDIX A attached at the end of this specification section for specific
requirements for projects at Mountain Home AFB.

1.4.9  Batch and Crushing Plants

If required by the contract, portable concrete batch plant, portable rock crushing plant, hot mix
asphalt plant, and associated generators must be permitted in the state of Idaho by the
Contractor prior to construction.  Copies of the permits must be submitted to the Contracting
Office and coordinated through the COR and the Civil Engineering Environmental Flight (CEV).
Location of the plant(s) must be coordinated through the CO.  The Contractor shall provide
monthly through-put quantities and generator hours to CEV through the COR.  While operating
at MHAFB, contractors are responsible for their own permit requirements/conditions.

1.4.10  Noise

Use low noise emission equipment and products certified by the EPA to the maximum extent
possible

1.4.11  Asbestos and Lead-Based Paint

Assume all facilities on Mountain Home AFB contain asbestos and lead-based paint unless
otherwise notified by the CO.  Brief all employees and subcontractors on the potential presence
of asbestos and lead-based paint in facilities before work is started.

1.4.12  Transporting Hazardous Waste and Materials

Comply with all applicable regulations and laws when transporting hazardous waste and
materials.  These include, but are not limited to, Department of Transportation (DOT), EPA, and
Idaho Department of Environmental Quality (IDEQ) regulations (40 CFR, 29 CFR, IDAPA
16.01).
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1.4.13  Hazardous Materials

Contractors must submit for approval/disapproval Material Safety Data Sheets (MSDS) to the
COR for coordination with HAZMART for potentially hazardous material (including paints,
solvents, thinners, etc) intended for use at MHAFB.  An inventory of all approved potentially
hazardous materials shall be submitted to the COR/HAZMART prior to bringing material onto
MHAFB for use.  The inventory shall include the material name/trade name, container size,
quantity, and intended use.  Prior to using the hazardous material at MHAFB, HAZMART will
provide bar-code labels for the tracking of hazardous materials.  Contractors bringing hazardous
materials onto MHAFB without authorization are responsible for any punitive or regulatory
actions.  The contractor shall be responsible for proper disposal of all containers/hazardous
material.  Coordination of proper disposal shall be accomplished through the Civil Engineering
Inspector/COR.

Hazardous materials shall be properly stored in accordance with all Federal, State, Local and
Air Force Regulations.

1.4.14  Ozone Depleting Substances

All Class I ODSs waivers must be obtained from either HQ ACC/LGEM (for logistics) or HQ
ACC CES/CEOI (for civil engineering) prior to use at MHAFB.  All Class I ODSs approved for
use at MHAFB must be obtained from the Department of Defense (DoD) through its Defense
Logistics Agency (DLA) which has established an ODS Reserve at the Defense Supply Center
Richmond (DSCR).  All used ODS obtained through the center must be returned to the DSCR
for reclamation.  Currently, the only new Class I ODSs waivers being approved for use at
MHAFB is for aircraft support (fire suppression systems).

1.4.15  Backflow Prevention

Use backflow protection devices if tapping into a hydrant to gain a water source for activities.

1.4.16  Some concrete utility pipe segments on Mountain Home AFB contain asbestos material.
Pipe segments containing asbestos have been identified on the plans using the best information
available to the Contracting Officer's representative.  The Contractor shall brief all employees
and subcontractors on the potential presence of asbestos before work is started.

In the event that the Contractor suspects that they are dealing with pipe containing asbestos
and it is not called out on the plans, the Contractor shall be responsible for verifying the
presence of asbestos concrete and carrying out the abatement of the material.  The Contractor
shall be responsible for taking samples and sending them in to an EPA-accredited lab, and
providing a copy of the sample results to CEV.  For pipe lengths under 1,000 fee the Contractor
shall take one sample of the pipe designated for removal.  For pipe lengths 1,000 feet and
longer, the Contractor shall procure three samples for every 1,000 feet of pipe.

1.5  PROTECTION OF HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES

1.5.1  Definition

Cultural resources shall be defined as historic or prehistoric artifacts, pictographs, human
remains, and any other evidence of historic human activity.  Existing historical, archaeological,
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and cultural resources within the Contractor's work area will be so designated by the
Contracting Officer if any have been identified.

1.5.2  Site Protection

The Contractor shall not disturb any site that contains evidence of cultural resources.
Contractor shall provide and install protection for these resources and be responsible for their
preservation during the life of the contract.  If evidence of cultural resources are discovered, all
activities that may damage or alter such resources shall be temporarily suspended and the
Contracting Officer shall be notified.  The Contracting Officer will then notify the Base Cultural
Resource Manager at (208) 828-1685 or (208) 828-6351.  Work shall not be resumed until
notified by the COR or CO.  Resources covered by this paragraph include but are not limited to:
any human skeletal remains or burials; artifacts; shell, midden, bone, charcoal, or other
deposits; rocks or coral alignments, pavings, wall, or other constructed features; and any
indication of agricultural or other human activities.

1.6  RADIOACTIVE MATERIALS

Submit requests to bring radioactive materials or nuclear devices on Mountain Home AFB 30
days prior to planned activities using the material or devices.  Such devices include those
required to test soil density by nuclear methods, lead paint meters, and any apparatus
containing radioactive material.  Requests shall be submitted to the CO for review by the base
Radiation Safety Officer (RSO)

1.6.1  Request

The request shall include the following:

         a.  A description of the proposed activities on Nuclear Regulatory Commission (NRC)
Form 241, Report of Proposed Activities in Non-Agreement States.  Include proposed activities,
locations of use, and traffic routes to be used.

         b.  The procedures established to ensure the health and safety of personnel while the
device is on MHAFB.

         c.  A current and valid copy of the applicable NRC or Agreement State license.  The
license must state Mountain Home AFB by name, or state approval for work at temporary work
sites where the NRC or Agreement State maintains jurisdiction.  In lieu of a license, submit a
written certification of exemption from NRC licensing requirements, and cite the applicable
exemption of 10 CFR.

         d.  The most current leak detection test results.  Provide new results to the CO if updating
of the leak detection test is required during the Project.

         e.  A copy of that part of the contract describing work to be done at the base and the
inclusive dates of the work.

         f.  Agreement State licensees using NRC regulated materials shall supply a copy of the
NRC Form 241 approved by the base's NRC Region according to 10 CFR 150.20
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1.6.2  Storage of Nuclear Devices

Obtain permission from the CO prior to storing the radioactive devices on base overnight.

1.6.3  Inspections

The RSO may make periodic checks to ensure proper radiation safety practices are being
followed.

1.7  SPILL PREVENTION AND CONTROL

1.7.1  Spill Response Plan

Develop a Spill Response Plan that addresses prevention and control of spills for each type
chemical and fuel used or stored at each site occupied under this Contract.  The Plan must be
site-specific.  Each employee must be familiar with the Plan so risk of spills is minimized and
response to spills can be dealt with in a manner to minimize impact to the environment.  The
Contractor shall be responsible for all costs associated with cleanup and restoration of sites
contaminated by chemicals from Contractor activities.  The elements of the plan should include
the following:

    1.   Prevention:  Methods and procedures established by the Contractor to prevent spills
from occurring.  Examples include ensuring connections are tight, providing containment when
drawing off chemicals from a container or transferring chemicals, closing containers when not in
use, and using proper equipment for the job.

    2.   Control:  Procedures to control the spread of a substance or chemical should a spill,
release, or leak occur.  The intent is to minimize environmental contamination without physical
harm to people in the area.

    3,   Supplies:  Provide necessary supplies and equipment on hand to control any spills,
leaks, or releases.  These include pads and other absorbent material, trays, mats to cover
manholes and drains, etc.

1.7.2  Procedure Outline

An outline of expected procedures to be followed in the event of a release or spill of a chemical
is provided for the Contractor's use.  The Contractor is ultimately responsible for ensuring spills
do not occur and responding in a manner to prevent harm to people and minimize
environmental contamination.

The person discovering the spill or release is responsible for initiating the Spill Response Plan
and providing initial defensive actions without undue risk of personal injury.  Implement the
following actions as necessary upon discovery of the spill or release.

      1.   Initiate evacuation if required.

      2.   Notify the Fire department (828-1117) and provide the following information if known or
can be reasonably determined:

         a.   Name, and company, of individual reporting the spill



02002/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 01061(AR)-9

         b.   Location of the spill or release

         c.   Number of injured personnel and nature of injuries (if applicable)
         d.   Substance spilled or released, based on knowledge, labels, signs, etc.

         e.   Estimated rate of substance release

         f.   Time spill occurred

         g.   Extent to which spill has traveled

         h.   Any additional information which might aid the Fire Department, such as other
potential hazards at the site

      3.   Stop the spill or release at the source whenever possible without risking personal injury.

      4.   Contain the spilled material to prevent further spread and release to drainage ditches,
pipes, manholes, storm water drop inlets, etc.

      5.   Secure the area to ensure unauthorized personnel do not approach or become
endangered.

      6.   Ensure all sources of ignition are restricted and prevented in the area when flammable
substances are involved.

      7.   Contact the CO and CEV (828-6351) and inform them of the situation.  The CO is to
ensure the proper paperwork is completed for release.  If the release is over the reportable
quantity, CEV is to make all state and federal notifications.

      8.   Note:  Small spills that can be contained and cleaned up by the Contractor without any
damage to the environment may not require all the steps above.  Ultimately, the responsibility
for proper cleanup to Environmental Protection Agency (EPA) and state of Idaho Department of
Environmental Quality (IDEQ) standards rests with the Contractor.  In all cases, the CO must be
notified as soon as possible.

1.8  MAINTENANCE OF POLLUTION CONTROL FACILITIES

The Contractor shall maintain all constructed facilities and portable pollution control devices for
the duration of the contract or for that length of time construction activities create the particular
pollutant.

1.9  PERMITS

The Contractor shall obtain all needed permits or licenses.  The Government will not obtain any
permits for this project; see Contract Clause PERMITS AND RESPONSIBILITIES.  The
Contractor shall be responsible for implementing the terms and requirements of the appropriate
permits as needed and for payment of all fees.  The Contractor shall file the following
environmental permits and notices (but not necessarily only these permits):
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• For Rock Crushers, Hot Mix Asphalt Plants, Concrete Batch Plants, and
Associated Generators the Contractors must have a Permit To Construct (PTC)
approved by Idaho Department of Environmental Quality (IDEQ) prior to construction -
CEV requires copies and through-put quantities to include generator hours.

• IDEQ (Idaho) Wastewater System Checklist - fully coordinated

• IDEQ (Idaho) Drinking Water System Checklist - fully coordinated

• NPDES Storm Water - if project disturbs over 5 acres, and over 1
         acre after March 10, 2003.  Fully coordinated.

1.10  MAINTENANCE OF POLLUTION CONTROL FACILITIES

Care shall be exercised when excavating trenches near trees.  Where roots are 51 mm (Repair
Aircraft Parking Apron) or 2 inches in diameter (Repair Runway) or greater, excavate the trench
by hand and tunnel under the roots. When large roots are exposed, wrap them with heavy
burlap for protection and to prevent drying.  Trenches dug by machines adjacent to trees having
roots less than 2 inches in diameter shall have the sides hand trimmed making a clean cut of
the roots.  Trenches having exposed tree roots shall be backfilled within 24 hours unless the
roots are adequately protected by moist burlap or canvas.

1.11  RESTORATION OF LANDSCAPE (VEGETATION - SUCH AS TREES, PLANTS, AND
GRASS) DAMAGE

All landscape features (vegetation - such as trees, plants, and grass) damaged or destroyed
during Contractor operations outside and within the work areas shall be restored to a condition
similar to that which existed prior to construction activities unless otherwise indicated on the
drawings or in the specifications.  This restoration shall be done at no additional cost to the
Government.  If the Contractor fails or refuses to repair the damage promptly, the Contracting
Officer may have the necessary work performed and charge the cost to the Contractor.

All plant material shall meet specifications outlined in ANSI Z60.1 - current publication,
"American Standard for Nursery Stock."

Grass areas shall be replaced in kind by sodding or seeding.  Sod shall be required in all
regularly maintained lawn areas and shall be installed according to American Sod Producers
Association Guideline Specifications to Sodding.

Grass seeding shall be installed on a minimum 50 mm topsoil (Repair Aircraft Parking Apron),
2-inch topsoil (Repair Runway), and as recommended by the local county extension service.

Replace trees in kind with a minimum 4-inch caliper nursery stock. Shrubs, vines, and ground
cover shall be replaced in kind; size to be approved by the Contracting Officer.

Acceptable replacement plant species will be determined by Contracting Officer.
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APPENDIX A

DISPOSAL OF CONSTRUCTION MATERIALS

Base Landfill:  The base landfill will not be available for use by the Contractor.

Recycling shall consist of sorting and delivering recyclable items to the appropriate recycle
processors.  Recyclable items include:  wood, glass, metals, cardboard, and paper.  All refuse
shall be sorted for recycling or removed from the base and disposed of off the base, all at the
Contractor's expense.  Appropriate recycling processors are private or government entities
currently accepting material for the purpose of recycling.

The Contractor shall submit a Waste Disposal and Recycling Plan for the Government's
approval prior to any disposal or recycling operations on base.  (See sample "Waste Disposal
and Recycling Plan" below).  When preparing the plan, the Contractor may contact the base
Recycle Center at 828-4212 for advice and suggestions on how to best satisfy the recycling
requirement.  The plan shall be submitted to the Contracting Officer for coordination with 366
CES/CEV.  The plan shall include, at a minimum:

• Brief description of work done under the contract,
• Identification of the major waste stream (categories of waste, e.g. wood, fixtures,

cardboard, etc) to be generated,
• Intended method and location of disposal or recycling for each waste system

 The Contractor may choose to dispose of any or all of the waste streams off-base.
 The Contractor may choose to recover any or all of the waste streams by sending them to an
off-base recycling company.
 The Contractor may choose to turn in some waste streams to the base recycling program with
the Government's approval.  The acceptance of these waste streams depends on the
Government's ability to process the waste stream and the Contractor's ability to adequately
prepare the waste stream to meet the Government's condition requirements.  The Government
is currently encouraging the recycling of:

• Wood
• Scrap Metal
• Corrugated Cardboard
• Glass
• Paper
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SAMPLE Waste Disposal and Recycling Plan

CONTRACT # ______________________

Brief description of Work done under the contract:

Renovate 6000 sq. ft. in building XYZ.  Plumbing, electrical, and mechanical systems to be
replaced.  Floor plan to be changed with new floors, walls, and ceilings.  Asbestos abatement
planned on existing floor tile mastic and insulation.

Identification of the major waste stream (categories of waste, e.g., wood, fixtures, cardboard,
etc.) to be generated.

1. Scrap Metal
2. ACM
3. Wood Waste
4. Fixtures
5. Mixed Demo Debris
6. Inert Debris

Intended method and location of disposal or recycling for each waste stream

1. Scrap Metal:  Existing water pipe (copper), ductwork (steel), and electrical wiring (copper)
will be turned in to the Base Recycling Center.

2. Asbestos Containing Material:  ACM removed prior to renovation will be deposited in the
base Asbestos landfill in accordance with  all Federal, state, and local regulations.

3. Wood Waste:  Contractor will keep re-usable wood scraps and turn in smaller scraps to the
Base Recycling Center free of other bulk building material.

4. Plumbing and Electrical Fixtures: Contractor will salvage existing fixtures to be removed for
re-use in later projects or sale to others.  Fixtures will be removed from Mountain Home AFB
prior to the end of the contract.

5. Mixed Demo Debris:  Disposed of off base.

6. Inert Debris:  Disposed of at the Mountain Home AFB inert debris site as directed by the
Chief of Heavy Repair, 366 CES/CEOH.

END OF SECTION
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SECTION 01320 (AR)

PROJECT SCHEDULE

PART 1   GENERAL

1.1    SUBMITTALS

Government approval is required for submittals with a "GA" designation;  submittals having an
"FIO" designation are for information only.  The following shall be submitted in accordance with
Section 01330 SUBMITTALS:

Schedules

  GA  Preliminary project schedule, two (2) copies.

 GA  initial project schedule, two (2) copies
Activity No.  Sort
Predecessor/successor listing
Cost Schedule
Floppy Disk with schedule data in Standard Data Exchange Format (SDEF).
Activity Code Dictionary.

 FIO  Periodic schedules updates, monthly updates two (2) copies.
Floppy Disks with schedule data in Standard Data Exchange Format (SDEF).
Narrative
Activity No. Sort
Cost Schedule
Cash Flow Report (S-Curve)

Statements

  Qualifications; GA  .

  Documentation showing qualifications of personnel preparing schedule reports.

1.2     QUALIFICATIONS

The Contractor shall designate an authorized representative who shall be responsible for the
preparation of all required project schedule reports.  This person shall have previously created
and reviewed computerized schedules.  Qualifications of this individual shall be submitted to the
Contracting Officer for review with the Preliminary Project Schedule submission.

PART 2   PRODUCTS (Not Applicable)
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PART 3   EXECUTION

3.1    GENERAL

Pursuant to the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS a Project
Schedule as described below shall be prepared.  The scheduling of construction shall be the
responsibility of the Contractor.  Contractor management personnel shall actively participate in
its development.  Subcontractors and suppliers working on the project should also contribute in
developing and maintaining an accurate Project Schedule.  The approved Project Schedule shall
be used to measure the progress of the work, to aid in evaluating time extensions, and to provide
the basis of all progress payments.

3.2     BASIS FOR PAYMENT

The schedule shall be the basis for measuring Contractor progress.  Lack of an approved
schedule or scheduling personnel shall result in an inability of the Contracting Officer to evaluate
Contractor progress for the purposes of payment.  Failure of the Contractor to provide all
information, as specified below, shall result in the disapproval of the entire Project Schedule
submission and the inability of the Contracting Officer to evaluate Contractor progress for
payment purposes.  In the case where Project Schedule revisions have been directed by the
Contracting Officer and those revisions have not been included in the Project Schedule, then the
Contracting Officer may hold retainage up to the maximum allowed by contract, each payment
period, until revisions to the Project Schedule have been made.

3.3    PROJECT SCHEDULE

The computer software system utilized by the Contractor to produce the Project Schedule shall
be capable of providing all requirements of this specification including the SDEF (Standard Data
Exchange Format).  Failure of the Contractor to meet the requirements of this specification shall
result in the disapproval of the schedule.  Manual methods used to produce any required
information shall require approval by the  Contracting Officer.

3.3.1     Use of the Critical Path Method

The Critical Path Method (CPM) of network calculation shall be used to generate the Project
Schedule.  The Contractor shall provide the Project Schedule in Precedence Diagram Method
(PDM)

3.3.2     Level of Detail Required

With the exception of the initial and preliminary schedule submission, the Project Schedule shall
include an appropriate level of detail.  Failure to develop or update the Project Schedule or
provide data to the Contracting Officer at the appropriate level of detail, as specified by the
Contracting Officer, shall result in the disapproval of the schedule.  The Contracting Officer will
use, but is not limited to, the following conditions to determine the appropriate level of detail to be
used in the Project Schedule.
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3.3.2.1     Activity Durations

Contractor submissions shall be required to follow the direction of the Contracting Officer
regarding reasonable activity durations.  Reasonable durations are those that allow the progress
of activities to be accurately determined between payment periods.  A rule of thumb, that the
Contractor should use, is that less than 2 percent of all non-procurement activities' Original
Durations shall be greater than 20 days.

3.3.2.2     Procurement Activities

Tasks related to the procurement of long lead materials or equipment shall be included as
separate activities in the project schedule.  Long lead materials and equipment are those
materials that have a procurement cycle of over 90 days.  Examples of procurement process
activities include, but are not limited to:  submittals, approvals, procurement, fabrication, delivery,
installation, start-up, and testing.

3.3.2.3     Government Activities

Government and other agencies activities that could impact progress shall be shown.  These
activities include, but are not limited to:  approvals, inspections, utility tie-in, Government
Furnished Equipment (GFE) and notice to proceed for phasing requirements.

3.3.2.4     Responsibility

All activities shall be identified in the project schedule by the party responsible to perform the
work.  Responsibility includes, but is not limited to, the subcontracting firm, (at the lowest tier),
Contractor work force, or Government agency performing a given task.  Activities shall not
belong to more than one responsible party.  The responsible party for each activity shall be
identified by the Responsibility Code.

3.3.2.5     Work Areas

All activities shall be identified in the project schedule by the work area in which the activity
occurs.  Activities shall not be allowed to cover more than one work area.  The work area of each
activity shall be identified by the Work Area Code.

3.3.2.6     Modification or Claim Number

Any activity that is added or changed by contract modification or used to justify claimed time
shall be identified by a mod or claim code that changed the activity.  Activities shall not belong to
more than one modification or claim item.  The modification or claim number of each activity
shall be identified by the Mod or Claim Number.

3.3.2.7   Bid Item

All activities shall be identified in the project schedule by the Bid Item to which the activity
belongs.  An activity shall not contain work in more than one bid item.  The bid item for each
appropriate activity shall be identified by the Bid Item Code.
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3.3.2.8   Category of Work

All Activities shall be identified in the project schedule according to the category of work which
best describes the activity.  Category of work refers, but is not limited to, to the procurement
chain of activities including such items as submittals, approvals, procurement, fabrication,
delivery, installation, start-up, and testing.  The category of work for each activity shall be
identified by the Category of Work Code.

3.3.2.9   Feature of Work

All activities shall be identified in the project schedule according to the feature of work to which
the activity belongs.  Feature of work refers, but is not limited to a work breakdown structure for
the project.  The feature of work for each activity shall be identified by the Feature of Work Code.

3.3.2.10  Critical Activities

The following activities shall be listed as separate line activities on a Contractor's project
schedule:

• submission and approval of mechanical/electric layout drawings
• submission and approval of as-built drawings
• submission and approval of 1354 data and installed equipment lists
• submission of TAB specialist design review report
• submission and approval of fire protection specialist
• any other systems testing
• prefinal inspection correction of punchlist from prefinal inspection
• final inspection

3.3.3  Scheduled Project Completion

The schedule interval shall extend from notice-to-proceed to the contract completion date.

3.3.3.1     Project Start Date

The schedule shall start no earlier than the date that the Notice to Proceed (NTP) was
acknowledged.  The Contractor shall include as the first activity in the project schedule an
activity called "Start Project".  The "Start Project" activity shall have:  a "ES" constraint, a
constraint date equal to the date that the NTP was acknowledged, and a zero day duration.

3.3.3.2     Constraint of Last Activity

Completion of the last activity in the schedule shall be constrained by the contract completion
date.  Calculation on project updates shall be such that if the early finish of the last activity falls
after the contract completion date, then the float calculation shall reflect a negative float on the
critical path.  The Contractor shall include as the last activity in the project schedule an activity
call "End Project".  The "End Project" activity shall have:  a "LF" constraint, a constraint date
equal to the completion date for the project, and a zero day duration.

3.3.3.3     Early Project Completion
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In the event the project schedule shows completion of the project prior to the contract completion
date, the Contractor shall identify those activities that have been accelerated and/or those
activities that are scheduled in parallel to support the Contractor's "early" completion.  Contractor
shall specifically address each of the activities noted at every project schedule update period to
assist the Contracting Officer to evaluate the Contractor's ability to actually complete prior to the
contract period.

3.3.4     Interim Completion Dates

Contractually specified interim completion dates shall also be constrained to show negative float
if the early finish date of the last activity in that phase falls after the interim completion date.

3.3.5     Default Progress Data Disallowed

Actual Start and Finish dates shall not be automatically updated by default mechanisms that may
be included in CPM scheduling software systems.  Actual Start and Finish dates on the CPM
schedule shall match those dates provided from Contractor Quality Control Reports.  Failure of
the Contractor to document the Actual Start and Finish dates on the Daily Quality Control report
for every in progress or completed activity and insure that the data contained on the Daily Quality
Control reports is the sole basis for schedule updating shall result in the disapproval of the
Contractor's schedule and the inability of the Contracting Officer to evaluate Contractor progress
for payment purposes.

3.3.6     Out-of-Sequence Progress

Activities that have posted progress without predecessors being completed  (Out-of-Sequence
Progress) shall be allowed only by the case-by-case approval of the Contracting Officer.  The
Contracting Officer may direct that changes in schedule logic be made to correct any or all out-
of-sequence work.

3.3.7     Negative Lags

Lag durations contained in the project schedule shall not have a negative value.

3.4     PROJECT SCHEDULE SUBMISSIONS

The Contractor shall provide the submissions as described below.  The data disk, reports, and
network diagrams required for each submission are contained in paragraph SUBMISSION
REQUIREMENTS.

3.4.1    Preliminary Project Schedule Submission

The Preliminary Project Schedule, defining the Contractor's planned operations for the first 60
calendar days shall be submitted for approval within 10 calendar days after Notice to Proceed is
acknowledged.  The approved preliminary schedule shall be used for payment purposes not to
exceed 60 calendar days after Notice to Proceed.

3.4.2     Initial Project Schedule Submission
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The Initial Project Schedule shall be submitted Contractor Proposal Notice to Proceed.  The
schedule shall provide a reasonable sequence of activities which represent work through the
entire project and shall be at a reasonable level of detail.

3.4.3     Periodic Schedule Updates

Based on the result of progress meetings, specified in "Periodic Progress Meetings," the
Contractor shall submit periodic schedule updates.  These submissions shall enable the
Contracting Officer or to assess Contractor's progress.  If the Contractor fails or refuses to
furnish the information and project schedule data, which in the judgment of the Contracting
Officer or authorized representative, is necessary for verifying the contractor's progress, the
Contractor shall be deemed not to have provided an estimate upon which progress payment
may be made.

3.4.4     Standard Activity Coding Dictionary

The Contractor shall submit, with the Initial Project Schedule, a coding scheme that shall be
used throughout the project for all activity codes contained in the schedule.  The coding scheme
submitted shall list the values for each activity code category and translate those values into
project specific designations.  For example, a Responsibility Code Value,  "ELE", may be
identified as "Electrical Subcontractor."  Activity code values shall represent the same
information throughout the duration of the contract.  Once approved with the Initial Project
Schedule submission,  changes to the activity coding scheme must be approved by the
Contracting Officer.

3.5    SUBMISSION REQUIREMENTS

The as noted in paragraph 1.1 items shall be submitted by the Contractor for the initial
submission, and every periodic project schedule update throughout the life of the project:

3.5.1     Data Disks

Two data disks containing the project schedule shall be provided.  Data on the disks shall be in
the format specified in paragraph 3.10 NAS DATA.

3.5.1.1     File Medium

Required data shall be submitted on 89 mm (3.5 inch) disks, formatted to hold 1.44 MB of data.

3.5.1.2     Disk Label

A permanent exterior label shall be affixed to each disk submitted.  The label shall indicate the
type of schedule (Initial, Update, or Change), full contract number, project name, project location,
data date, name and telephone number or person responsible for the schedule, and the version
used to prepare the C.P.M.

3.5.1.3     File Name
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Each file submitted shall have a name related to either the schedule data date, project name, or
contract number.  The Contractor shall develop a naming convention that will insure that the
names of the files submitted are unique.  The Contractor shall submit the file naming convention
to the Contracting Officer for approval.

3.5.2     Narrative Report

A Narrative Report shall be provided with each update of the project schedule.  This report shall
be provided as the basis of the Contractor's progress payment request.  The Narrative Report
shall include:  a description of activities along the critical path, a description of current and
anticipated problem areas or delaying factors and their impact, and an explanation of corrective
actions taken.

3.5.3     Approved Changes Verification

Only project schedule changes that have been previously approved by the Contracting Officer
shall be included in the schedule submission.  The Narrative Report shall specifically reference,
on an activity by activity basis, all changes made since the previous period and relate each
change to documented, approved schedule changes.

3.5.4     Schedule Reports

The format for each activity for the schedule reports listed below shall contain:  Activity Numbers,
Activity Description, Original Duration, Remaining Duration, Early Start Date, Early Finish Date,
Late Start Date, Late Finish Date, Total Float.  Actual Start and Actual Finish Dates shall be
printed for those activities in-progress or completed.

3.5.4.1     Activity Report

A list of all activities sorted according to activity number.  For completed activities the Actual
Start Date shall be used as the secondary sort.

3.5.4.2     Logic Report

A list of Preceding and Succeeding activities for every activity in ascending order by activity
number and then sorted according to Early Start Date.  For completed activities the Actual Start
Date shall be used as the secondary sort.

3.5.4.3    Total Float Report

A list of all activities sorted in ascending order of total float.  Activities which have the same
amount of total float shall be listed in ascending order of Early Start Dates.

3.5.4.4     Earnings Report

A compilation of the Contractor's Total Earnings on the project from the Notice to Proceed until
the most recent Monthly Progress Meeting.  This report shall reflect the Earnings of specific
activities based on the agreements made in the field and approved between the Contractor and
Contracting Officer at the most recent Monthly Progress Meeting.  Provided that the Contractor
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has provided a complete schedule update, this report shall serve as the basis of determining
Contractor Payment.  Activities shall be grouped by bid item and sorted by activity numbers.
This report shall:  sum all activities in a bid item and provide a bid item percent; complete and
sum all bid items to provide a total project percent complete.  The printed report shall contain, for
each activity:  Activity Number, Activity  Description, Original Budgeted Amount, Total Quantity,
Quantity to Date,  Percent Complete (based on cost), Earnings to Date.

3.5.4.5  Cash Flow Report

A report showing scheduled cost of work-in-place by week (tabular report) and a cash flow curve
by week (S-curve plot), both based on early dates.

3.5.5     Network Diagram

The time scaled network diagram shall be required on the initial schedule submission and on
quarterly update submissions.  The network diagram shall depict and display the order and
interdependence of activities and the sequence in which the work is to be accomplished.  The
Contracting Officer will use, but is not limited to, the following conditions to review compliance
with this paragraph:

3.5.5.1    Continuous Flow

Diagrams shall show a continuous flow from left to right with no arrows from right to left.  The
activity or event number, description, duration, and estimated earned value shall be shown on
the diagram.

3.5.5.2     Project Milestone Dates

Dates shall be shown on the diagram for start of project, any contract required interim
completion dates, and contract completion dates.

3.5.5.3     Critical Path

The critical path shall be clearly shown.

3.5.5.4     Banding

Activities shall be grouped to assist in the understanding of the activity sequence.  Typically, this
flow will group activities by category of work, work area and/or responsibility.

3.5.5.5     S-Curves

Earnings curves shall be provided showing projected early and late earnings and earnings to
date.

3.6    PERIODIC PROGRESS MEETINGS

Progress meetings to discuss payment shall include a monthly on-site meeting or other regular
intervals mutually agreed to at the preconstruction conference.  During this meeting the
Contractor will describe, on an activity by activity basis, all proposed revisions and adjustments
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to the project schedule required to reflect the current status of the project.  The Contracting
Officer will approve activity progress, proposed revisions, and adjustments as appropriate.

3.6.1     Meeting Attendance

The Contractor's Project Manager and Scheduler shall attend the regular progress meeting.

3.6.2     Update Submission Following Progress Meeting

A complete update of the project schedule containing all approved progress, revisions, and
adjustments, based on the regular progress meeting, shall be submitted not later than 4 working
days after the monthly progress meeting.

3.6.3     Progress Meeting Contents

Update information, including Actual Start Dates, Actual Finish Dates, Remaining Durations, and
Cost to Date shall be subject to the approval of the Contracting Officer.  The following minimum
set of items which the Contractor shall address, on an activity by activity basis, during each
progress meeting.

3.6.3.1     Start and Finish Dates

The Actual Start and Actual Finish dates for each activity currently in-progress or completed
activities.

3.6.3.2     Time Completion

The estimated Remaining Duration for each activity in-progress.  Time-based progress
calculations must be based on Remaining Duration for each activity.

3.6.3.3     Cost Completion

The earnings for each activity started.  Payment shall be based on earnings for each in-progress
or completed activity.  Payment for individual activities shall not be made for work that contains
quality defects.  A portion of the overall project amount may be retained based on delays of
activities.

3.6.3.4     Logic Changes

All logic changes pertaining to Notice to Proceed on change orders, change orders to be
incorporated into the schedule, contractor proposed changes in work sequence, corrections to
schedule logic for out-of-sequence progress, lag durations, and other changes that have been
made pursuant to contract provisions shall be specifically identified and discussed.

3.6.3.5     Other Changes

Other changes required due to delays in completion of any activity or group of activities are those
delays beyond the Contractors control such as strikes and unusual weather.  Also included are
delays encountered due to submittals, Government Activities, deliveries or work stoppage which
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makes re-planning the work necessary, and when the schedule does not represent the actual
prosecution and progress of the work.

3.7     REQUESTS FOR TIME EXTENSIONS

In the event the Contractor requests an extension of the contract completion date, he shall
furnish such justification, project schedule data and supporting evidence as the Contracting
Officer may deem necessary for a determination as to whether or not the Contractor is entitled
to an extension of time under the provisions of the contract.  Submission of proof of delay, based
on revised activity logic, duration, and costs  (updated to the specific date that the delay
occurred) is obligatory to any approvals.

3.7.1     Justification of Delay

The project schedule must clearly display that the Contractor has used, in full, all the float time
available for the work involved with this request.  The Contracting Officer's determination as to
the number of allowable days of contract extension, shall be based upon the project schedule
updates in effect for the time period in question and other factual information.  Actual delays that
are found to be caused by the Contractor's own actions, which result in the extension of the
schedule, shall not be a cause for a time extension to the contract completion date.

3.7.2     Submission Requirements

The Contractor shall submit a justification for each request for a change in the contract
completion date of under two weeks based upon the most recent schedule update at the time of
the Notice to Proceed or constructive direction issued for the change.  Such a request shall be in
accordance with the requirements of other appropriate Contract Clauses and shall include, as a
minimum:

      a.  A list of affected activities, with their associated project schedule activity number.

      b.  A brief explanation of the causes of the change.

      c.  An analysis of the overall impact of the changes proposed.

      d.  A sub-network of the affected area.

Activities impacted in each justification for change shall be identified by a unique activity code
contained in the required data file.

3.7.3     Additional Submission Requirements

For any request for time extension for over 2 weeks, the Contracting Officer may request an
interim update with revised activities for a specific change request.  The Contractor shall provide
this disk within 4 days of the Contracting Officer's request.

3.8    DIRECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlement of price and/or time, the
Contractor shall submit proposed schedule revisions to the Contracting Officer within 2 weeks of
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the NTP being issued.  The proposed revisions to the schedule will be approved by the
Contracting Officer prior to inclusion of those changes within the project schedule.  If the
Contractor fails to submit the proposed revisions, the Contracting Officer may furnish the
Contractor suggested revisions to the project schedule.  The Contractor shall include these
revisions in the project schedule until the Contractor submits revisions, and final changes and
impacts have been negotiated.  If the Contractor has any objections to the revisions furnished by
the Contracting Officer, then the Contractor shall advise the Contracting Officer within 2 weeks
of receipt of the revisions.  Regardless of the objections, the Contractor will continue to update
their schedule with the Contracting Officer's revisions until a mutual agreement in the revisions
may be made.  If the Contractor fails to submit alternative revisions within 2 weeks of receipt of
the Contracting Officer's proposed revisions, the Contractor will be deemed to have concurred
with the Contracting Officer's proposed revisions.  The proposed revisions will then be the basis
for an equitable adjustment for performance of the work.

3.9    OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for the exclusive use of either
the Government or the Contractor.

3.10     NAS DATA

The Contractor shall provide the Government with the means to electronically transfer all
required NAS data into the Resident Management System (RMS) program using the Standard
Data Exchange Format (SDEF).  The Contractor may use network analysis software different
from that used by the Contracting Officer in the Resident Office, however, the Contractor shall
also furnish the following:

NAS data that complies with the Standard Data Exchange Format (SDEF).  This is a standard
ASCII format for exchanging scheduling data and is compatible with our resident management
system.  Many software developers provide the capability to convert and export schedule data to
the SDEF at no additional cost. The SDEF specifications are in a separate publication, available
from the Internet WWW.CECER.AARMY.MIL/PL/SDEF.

END OF SECTION
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SECTION 01330 (AR)

SUBMITTAL PROCEDURES

PART 1   GENERAL

1.1  CONTROL AND SCHEDULING OF SUBMITTALS

1.1.1  Submittal Coordination Meeting

After the preconstruction conference and before any submittals are sent to the Contracting
Officer’s Representative (COR), the Contractor shall meet with the COR and provide and further
develop an approved preliminary submittal register, ENG Form 4288.  During the meeting all
required items will be identified and grouped into three categories:

• Government Approved (GA)

 Government approval is required for extensions of design, critical materials,
variations/deviations, an "or equal" decision, equipment whose compatibility with the entire
system must be checked, architectural items such as Color Charts/Patterns/Textures, and other
items as designated by the COR.  Within the terms of the Contract Clause entitled
"Specifications and Drawings for Construction," these submittals will be acted on as "shop
drawings."

• For Information Only (FIO)

 Submittals not requiring Government approval will be for information only.  These are items such
as Installation Procedures, Certificates of compliance, Samples, Qualifications, etc.  Within the
terms of the Contract Clause entitled "Specifications and Drawings for Construction," these
submittals will not be acted on as "shop drawings."

• Those items that can be visually inspected by the Contractor’s Quality Control
Representative (CQC) on site or are provided to the Government other than with an ENG
Form 4025:  The items that fall into this category shall remain on the register but shall not be
submitted to the COR.  For these items, the “Classification” column on the submittal register
shall remain blank.

1.1.2  Final Submittal Register

The final submittal register shall be coordinated with the progress schedule and submitted
within 40days of Notice to Proceed.  In preparing the final document, adequate time (minimum of
30 days) shall be allowed for review and approval, and possible resubmittal of each item on the
register.

1.1.3  Submittal Register Updates

The Contractor's quality control representative shall review the listing at least every 30 days and
take appropriate action to maintain an effective system.  Copies of updated or corrected listings
shall be submitted to the COR at least every 30 days in the quantity specified.
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1.2  SUBMITTAL TYPES

Throughout these specifications submittals may be identified with the prefix "SD" (submittal data)
followed by a number (category, i.e., data, drawings, reports, etc.).  This is for bookkeeping and
record sorting in the system:

Data

Submittals which provide calculations, descriptions, or documentation regarding the work.

Drawings

Submittals which graphically show relationship of various components of the work, schematic
diagrams of systems, details of fabrication, layouts of particular elements, connections, and other
relational aspects of the work.

Instructions

Preprinted material describing installation of a product, system or material, including special
notices and material safety data sheets, if any, concerning impedances, hazards, and safety
precautions.

Schedules

Tabular lists showing location, features, or other pertinent information regarding products,
materials, equipment, or components to be used n the work.

Statements

A document, required of the Contractor, or through the Contractor from a subcontractor, supplier,
installer, or manufacturer to confirm the quality or orderly progression of a portion of the work by
documenting procedures, acceptability of methods or personnel, qualifications, or other quality
verifications.

Reports

Reports of inspections or tests, including analyses and interpretation of test results.  Each report
shall be properly identified.  Test methods used shall be identified and test results shall be
recorded.

Certificates

Statement signed by an official authorized to certify on behalf of the manufacturer that a
product, system or material meets specified requirements.  The statement must be dated
after the award of this contract and state the Contractor's name and address, project and
location, and list specific requirements which are being certified.

Samples

Fabricated and/or unfabricated physical examples of materials, products, and/or units of work
as complete units or as portions of units.
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Records

Documentation to record compliance with technical or administrative requirements.

Operation and Maintenance Manuals

Data which forms a part of an operation and maintenance manual.

Submittals required by the Contract Clauses and other non-technical parts of the contract are not
necessarily included in this section.  These type of submittals can  be added to the register before or
during the submittal coordination meeting.

1.3  APPROVED SUBMITTALS

The approval of submittals by the COR shall not be construed as a complete check, but will
indicate only that the general method of construction, materials, detailing and other information
are satisfactory.  Approval will not relieve the Contractor of the responsibility for any error which
may exist.  The Contractor, under the CQC requirements of this contract, is responsible for the
dimensions and design of adequate connections, details, and satisfactory construction of all
work.  After submittals have been approved by the COR, no resubmittal for the purpose of
substituting materials or equipment will be given consideration.

1.4  DISAPPROVED SUBMITTALS

The Contractor shall make all corrections required by the COR and promptly furnish a corrected
submittal in the format and number of copies specified for the initial submittal.  If the Contractor
considers any correction indicated on the submittals to constitute a change to the contract,
written notice, as required under the Contract Clause entitled "Changes," shall be given to the
COR.

1.5  PAYMENT

Separate payment will not be made for submittals, and all costs associated therein shall be
included in the applicable unit prices or lump sum prices contained in the schedule.  Payment
will not be made for any material or equipment which does not comply with contract
requirements.

PART 2  PRODUCTS (Not Applicable)

PART 3  EXECUTION

3.1  GENERAL

Prior to submittal, all items shall be checked and approved by the Contractor's CQC and each
item of the submittal shall be stamped, signed, and dated.  Each respective transmittal form
(ENG Form 4025) shall be signed and dated by the CQC certifying that the accompanying
submittal complies with the contract requirements.  This procedure applies to all submittals.
Submittals shall include items such as: Contractor's, manufacturer's, or fabricator's drawings;
descriptive literature including, but not limited to, catalog cuts, diagrams; operating charts or
curves; test reports; test cylinders; samples; O&M manuals including parts lists; certifications;
warranties and other such required items.  Units of weights and measures used on all submittals
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shall be the same as the contract drawings.  Each submittal shall be complete and in sufficient
detail to allow ready determination of compliance with contract requirements.  GA submittals
shall be scheduled and made prior to the acquisition of the material or equipment covered
thereby.  The COR may request submittals in addition to those listed when deemed necessary
to adequately describe the work covered in the respective sections.  The Contractor shall
maintain a complete and up-to-date file of all submittals/items on site for use by both the
Contractor and the Government.

3.2  SUBMITTAL REGISTER (ENG Form 4288)

The submittal register - ENG Form 4288 – for Divisions 1 through 16 shall be developed by the
Contractor prior to the submittal coordination meeting and list each item of equipment and
material for which submittals are required in the Technical Specifications.  (See paragraph
SUBMITTALS at the beginning of each specification section.  A blank form ENG 4288 is attached
at the end of this specification section.)  The Contractor shall approve all items listed on the
submittal register.  During the submittal coordination meeting, a preliminary submittal register will
be created by annotating this Form 4288.  When the final submittal register is submitted for
approval, the Contractor shall complete the column entitled “Item No.” and all data under
“Contractor Schedule Dates” and return five completed copies to the COR for approval.  The
Contractor shall review the list to ensure its completeness and may expand general category
listings to show individual entries for each item. The numbers in column “Item No.” are to be
assigned sequentially starting with "1" for each specification section.  DO NOT preassign
transmittal numbers when preparing the submittal register.  When a conflict exists between the
submittal register and a submittal requirement in the technical sections, other than those
submittals referenced in Paragraph 3.9: Field Test Reports, the approved submittal register shall
govern.  The preliminary, and then the final approved submittal register, will become the
scheduling documents and will be updated monthly and used to control submittals throughout
the life of the contract.  Names and titles of individuals authorized by the Contractor to approve
shop drawings shall be submitted to COR with the final 4288 form.  Supplier or subcontractors
certifications are not acceptable as meeting this requirement.

3.3  SCHEDULING

Submittals covering component items forming a system, or items that are interrelated, shall be
coordinated and submitted concurrently.  Certifications shall be submitted together with other
pertinent information and/or drawings.  Additional processing time beyond 30 days, or number of
copies, may be shown by the COR on the submittal register attached in the “Remarks” column,
or may be added by the COR during the coordination meeting.  No delays damages or time
extensions will be allowed for time lost due to the Contractor not properly scheduling and
providing submittals.

3.4  TRANSMITTAL FORM (ENG Form 4025)

Transmittal Form 4025 (sample at end of this section) shall be used for submitting both GA and
FIO submittals in accordance with the instructions on the reverse side of the form.  Transmittal
numbers shall be assigned sequentially.  Electronic generated 4025 forms shall be printed on
carbonless paper and be a reasonable facsimile of the original 4025.  If electronic forms are not
used, the original 4025 forms shall be used (do not photo copy) and will be furnished by the
COR.  These forms shall be filled in completely prior to submittal.  Special care shall be
exercised to ensure proper listing of the specification paragraph and/or sheet number of the
contract drawings pertinent to the data submitted for each item..  Each submittal item shall be
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listed separately on the form, naming subcontractor, supplier, or manufacturer, applicable
specification paragraph number(s), drawing/sheet number, pay item number, and any other
information needed to identify the item, define its use, and locate it in the work.  One or more
4025 forms may be used per specification section, however, DO NOT include more than one
specification section per transmittal.

3.5  CROSS-REFERENCE (ENG FORM 4288/ENG FORM 4025)

To provide a cross-reference between the approved submittal register and transmittal forms, the
Contractor shall record the "transmittal numbers" assigned when submitting items in column
“Transmittal No.” of the ENG FORM 4288.  The item numbers in column “Item No.” of submittal
register shall correspond to the item numbers on ENG Form 4025.

3.6  SUBMITTAL PROCEDURE

3.6.1  General

Shop drawings with 4025 forms shall be submitted in the number of copies specified in
subparagraphs "Government Approved Submittals" and "Information Only Submittals," or as
indicated on the submittal register in the “Remarks” column.  Submit a complete collated
“reviewers copy” with one 4025 form and attachments (not originals).  The remaining copies (4
for GA, 2 for FIO) of 4025 forms and attachments shall not be collated.  This would not apply to a
series of drawings.

3.6.2  Approval of Submittals by the Contractor

Before submittal to the COR, the Contractor shall review and correct shop drawings prepared by
subcontractors, suppliers, and itself, for completeness and compliance with plans and
specifications.  The Contractor shall not use red markings for correcting material to be
submitted.  Red markings are reserved for COR’s use.  Approval by the Contractor shall be
indicated on each shop drawing by an approval stamp containing information as shown in this
section.  Submittals not conforming to the requirements of this section will be returned to the
Contractor for correction and resubmittal.

3.6.3  Variations

For submittals which include proposed variations requested by the Contractor, column “h” of
ENG Form 4025 shall be checked and the submittal shall be classified as GA, and submitted
accordingly.  The Contractor shall set forth in writing the justification for any variations and
annotate such variations on the transmittal form in the REMARKS block.  Variations are not
approved unless there is an advantage to the Government.  The Government reserves the right
to rescind inadvertent approval of submittals containing unnoted variations.

3.6.4  Drawings

Each drawing shall be not larger than A1 size (841 mm wide by 594 mm high), with a title block
in lower right hand corner and a 75 mm by 100 mm (3 by 4 inch) clear area adjacent.  The title
block shall contain the subcontractor's or fabricator's name, contract number, description of
item(s), bid item number, and a revision block.  Provide a blank margin of 20 mm (3/4 inch) at
bottom, 50 mm (2 inches) at left, and 10 mm (1/2 inch) at top and right.  Where drawings are
submitted for assemblies of more than one piece of equipment or systems of components
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dependent on each other for compatible characteristics, complete information shall be submitted
on all such related components at the same time.  The Contractor shall ensure that information
is complete and that sequence of drawing submittal is such that all information is available for
reviewing each drawing.  Drawings for all items and equipment, of special manufacture or
fabrication, shall consist of complete assembly and detail drawings.  All revisions after initial
submittal shall be shown by number, date, and subject in revision block.

3.6.4.1  Submittals Containing Drawings Larger than A3 size (297 mm high by 420 mm wide)

For GA submittals containing drawings larger than A3 size, one reproducible and one blue line
copy will be required to be submitted with five copies of the ENG Form 4025.  The marked-up
reproducible (and/or any review comments contained on the page-size comment sheet(s) at the
Government's option) will be returned to the Contractor upon review.  The Contractor shall
provide three copies of blue line drawings (generated from the reviewed reproducible) to the
Government within 10 days of Contractor's receipt of the reviewed reproducible.  The Contractor
shall not incorporate approved work into the project until the Government has received the three
blue line copies.  The Contractor shall use the marked-up reproducible to make any additional
copies as needed.  For FIO submittals, one reproducible and two blue line copies shall be
submitted with the appropriate number of copies of ENG Form 4025.

3.6.5  Printed Material

All requirements for shop drawings shall apply to catalog cuts, illustrations, printed
specifications, or other data submitted, except that the 75 mm by 100 mm (3 inch by 4 inch)
clear area adjacent to the title block is not mandatory.  Inapplicable portions shall be marked out
and applicable items such as model numbers, sizes, and accessories shall be indicated by
arrow or highlighted.

3.7  SAMPLES REQUIRING LABORATORY ANALYSIS

See Section 01451CONTRACTOR QUALITY CONTROL for procedures and address for
samples requiring Government testing.

3.8  SAMPLES REQUIRING VISUAL INSPECTION

Samples requiring only physical inspection for appearance and suitability shall be coordinated
with the on-site Government quality assurance representative (QAR).

3.9  FIELD TEST REPORTS

Routine tests such as soil density, concrete deliveries, repetitive pressure testing shall be
delivered to the QAR with the daily Quality Control reports.  See SECTION:  01451
CONTRACTOR QUALITY CONTROL.

3.10  CONTROL OF SUBMITTALS

The Contractor shall carefully control his procurement operations to ensure that each individual
submittal is made on or before the Contractor scheduled submittal date shown on the approved
"Submittal Register."
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3.11  GOVERNMENT APPROVED SUBMITTALS (GA)

The Contractor shall submit 5 copies of GA submittals with 5 corresponding 4025 forms.  Upon
completion of GA submittal review, copies as specified below will be marked with an action
code, dated, and returned to the Contractor.  See “Drawings” above for special instructions if
drawings larger than size A3 are used.

3.11.1 Processing of GA Submittals

Submittals will be reviewed and processed as follows:

a.  Approved as Submitted (Action Code "A"):  Shop drawings which can be approved
without correction will be stamped "Approved" and two copies will be returned to the Contractor.
No resubmittal required.

b.  Approved Except as Noted (Action Code "B"):  Shop drawings which have only minor
discrepancies will be annotated in red to indicate necessary corrections.  Marked material will be
stamped "Approved Except as Noted" and two copies returned to the Contractor for correction.
No resubmittal required.

c.  Approved Except as Noted (Action Code "C"):  Shop drawings which are incomplete or
require more than minor corrections will be annotated in red to indicate necessary corrections.
Marked material will be stamped "Approved Except as Noted - Resubmission Required" and two
copies returned to the Contractor for correction.  Resubmittal of only those items needing
correction required.

d.  Disapproved (Action Code "E"):  Shop drawings which are fundamentally in error, cover
wrong equipment or construction, or require extensive corrections, will be returned to the
Contractor stamped "Disapproved."  An explanation will be furnished on the submitted material
or on ENG Form 4025 indicating reason for disapproval.  Complete resubmittal required.

e.  Resubmittal will not be required for shop drawings stamped "A" or "B" unless subsequent
changes are made by Contractor or a contract modification.  For shop drawings stamped "C" or
"E," Contractor shall make corrections required, note any changes by dating the revisions to
correspond with the change request date, and promptly resubmit the corrected material.
Resubmittals shall be associated with the “parent” by use of sequential alpha characters (for
example, resubmittal of transmittal 8 will be 8A, 8B, etc).  Government costs incurred after the
first resubmittal may be charged to the Contractor.

3.12  INFORMATION ONLY SUBMITTALS (FIO)

The Contractor shall submit three copies of data and four copies of ENG Form 4025.  FIO
submittals will not be returned.  Government approval is not required on FIO submittals.  These
submittals will be used for information purposes.  The Government  reserves the right to require
the Contractor to resubmit any item found not to comply with the Contract.  This does not relieve
the Contractor from the obligation to furnish material conforming to the plans and specifications
and will not prevent the COR from requiring removal and replacement if nonconforming material
is incorporated in the work.  This does not relieve the Contractor of the requirement to furnish
samples for testing by the Government laboratory or check testing by the Government in those
instances where the technical specifications so prescribe.
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3.12.1 Processing of FIO Submittals

FIO submittals shall be submitted prior to delivery of the material or equipment to the job site.
ENG Form 4025 shall be marked with the words "contractor approved - information copy only" in
the REMARKS block of the form.  Submittals will be monitored and spot checks made.  When
such checks indicate noncompliance, the Contractor will be notified by the same method used
for GA submittals.  Resubmittal of nonconforming FIO submittals shall be reclassified GA and
shall be in five copies.

 3.13  CONTRACTOR APPROVAL STAMP

The stamp used by the Contractor on the submittal data to certify that the submittal meets
contract requirements shall be similar to the following:

  CONTRACTORS REVIEW STAMP

  MAXIMUM SIZE:

  3 INCHES BY 3 INCHES

  CONTRACTOR:
___________________________________________
  CONTRACT NUMBER
___________________________________________

 TRANSMITTAL NUMBER  ___________________
  ITEM NUMBER  ____________________________
  SPECIFICATION SECTION  __________________
  PARAGRAPH NUMBER  _____________________
  ________ APPROVED AS SUBMITTED
  ________ APPROVED WITH CORRECTIONS AS    

NOTED

  SIGNATURE:  ______________________________
  TITLE:  ____________________________________
DATE  _____________________________________
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SECTION 01451 (AR)

CONTRACTOR QUALITY CONTROL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 (1999b) Minimum Requirements for Agencies Engaged
in the Testing and/or Inspection of Soil and Rock as
Used in Engineering Design and Construction

ASTM E 329 (1998a) Agencies Engaged in the Testing and/or
Inspection of Materials Used in Construction

1.2   PAYMENT

Separate payment will not be made for providing and maintaining an effective Quality Control
program, and all costs associated therewith shall be included in the applicable unit prices or
lump-sum prices contained in the Bidding Schedule.

1.3  LABORATORY VALIDATION

The testing laboratory shall be validated by Corps of Engineers Material Testing Center (MTC)
for all tests required by contract. See paragraph 3.7 TESTS.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

The Contractor is responsible for quality control and shall establish and maintain an effective
quality control system in compliance with the Contract Clause titled "Inspection of Construction."
The quality control system shall consist of plans, procedures, and organization necessary to
produce an end product which complies with the contract requirements.  The system shall cover
all construction operations, both onsite and offsite, and shall be keyed to the proposed
construction sequence.  The site project superintendent will be held responsible for the quality of
work on the job and is subject to removal by the Contracting Officer for non-compliance with
quality requirements specified in the contract. The site project superintendent in this context shall
be the highest level manager responsible for overall construction activities at the site, including
quality and production. The site project superintendent shall maintain a physical presence at the
site at all times, except as otherwise acceptable to the Contracting Officer, and shall be
responsible for all construction and construction related activities at the site.
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3.2   QUALITY CONTROL PLAN

3.2.1   General

The Contractor shall furnish for review by the Government, not later than 10 days after receipt of
notice to proceed, the Contractor Quality Control (CQC) Plan proposed to implement the
requirements of the Contract Clause titled "Inspection of Construction."  The plan shall identify
personnel, procedures, control, instructions, test, records, and forms to be used.  The
Government will consider an interim plan for the first 60 days of operation.  Construction will be
permitted to begin only after acceptance of the CQC Plan or acceptance of an interim plan
applicable to the particular feature of work to be started.  Work outside of the features of work
included in an accepted interim plan will not be permitted to begin until acceptance of a CQC
Plan or another interim plan containing the additional features of work to be started.

3.2.2   Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all construction operations,
both onsite and offsite, including work by subcontractors, fabricators, suppliers, and purchasing
agents:

a.  A description of the quality control organization, including a chart showing lines of
authority and acknowledgment that the CQC staff shall implement the three phase
control system for all aspects of the work specified.  The staff shall include a CQC
System Manager who shall report to the project manager.  If the project manager
and project superintendent are the same person, the CQC System Manager shall
report to someone higher in the Contractor’s organization than the project manager.

b.  The name, qualifications (in resume format), duties, responsibilities, and authorities of
each person assigned a CQC function.

c.  A copy of the letter to the CQC System Manager signed by an authorized official of
the firm which describes the responsibilities and delegates sufficient authorities to
adequately perform the functions of the CQC System Manager, including authority
to stop work which is not in compliance with the contract.  The CQC System
Manager shall issue letters of direction to all other various quality control
representatives outlining duties, authorities, and responsibilities.  Copies of these
letters shall also be furnished to the Government.

d.  Procedures for scheduling, reviewing, certifying, and managing submittals, including
those of subcontractors, offsite fabricators, suppliers, and purchasing agents.
These procedures shall be in accordance with Section 01330 SUBMITTAL
PROCEDURES.

e.  Control, verification, and acceptance testing procedures for each specific test to
include the test name, specification paragraph requiring test, feature of work to be
tested, test frequency, and person responsible for each test. Laboratory facilities will
be validated by the Corps of Engineers Material Testing Center and approved by the
Contracting Officer.
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f.  Procedures for tracking preparatory, initial, and follow-up control phases and control,
verification, and acceptance tests including documentation.

g.  Procedures for tracking construction deficiencies from identification through
acceptable corrective action.  These procedures shall establish verification that
identified deficiencies have been corrected.

h.  Reporting procedures, including proposed reporting formats.

i.  A list of the definable features of work.  A definable feature of work is a task which is
separate and distinct from other tasks, has separate control requirements, and may
be identified by different trades or disciplines, or it may be work by the same trade in
a different environment.  Although each section of the specifications may generally
be considered as a definable feature of work, there are frequently more than one
definable features under a particular section.  This list will be agreed upon during the
coordination meeting.

3.2.3   Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of construction.  Acceptance is
conditional and will be predicated on satisfactory performance during the construction.  The
Government reserves the right to require the Contractor to make changes in his CQC Plan and
operations including removal of personnel, as necessary, to obtain the quality specified.

3.2.4   Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the Contracting Officer in writing of
any proposed change.  Proposed changes are subject to acceptance by the Contracting Officer.

3.3   COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and prior to acceptance by
the Government of the CQC Plan, the Contractor shall meet with the Contracting Officer or
Authorized Representative and discuss the Contractor's quality control system.  The CQC Plan
shall be submitted for review a minimum of 5 calendar days prior to the Coordination Meeting.
During the meeting, a mutual understanding of the system details shall be developed, including
the forms for recording the CQC operations, control activities, testing, administration of the
system for both onsite and offsite work, and the interrelationship of Contractor's Management
and control with the Government's Quality Assurance.  Minutes of the meeting shall be prepared
by the Government and signed by both the Contractor and the Contracting Officer.  The minutes
shall become a part of the contract file.  There may be occasions when subsequent conferences
will be called by either party to reconfirm mutual understandings and/or address deficiencies in
the CQC system or procedures which may require corrective action by the Contractor.

3.4   QUALITY CONTROL ORGANIZATION

3.4.1   Personnel Requirements
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The requirements for the CQC organization are a CQC System Manager and sufficient number
of additional qualified personnel to ensure safety and contract compliance.  The Safety and
Health manager shall receive direction and authority from the CQC System manager and shall
serve as a member of the CQC staff. The Contractor shall provide a CQC organization which
shall be at the site at all times during progress of the work and with complete authority to take
any action necessary to ensure compliance with the contract.  All CQC staff members shall be
subject to acceptance by the Contracting Officer. The Contractor shall provide adequate office
space , filing systems and other resources as necessary to maintain an effective and fully
functional CQC organization. Complete records of all letters, material submittals, shop drawings
submittals, schedules and all other project documentation shall be promptly furnished to the
CQC organization by the Contractor. The CQC organization shall be responsible to maintain
these documents and records at the site at all times, except as otherwise acceptable to the
Contracting Officer.

3.4.2   CQC System Manager

The Contractor shall identify as CQC System Manager an individual within the onsite work
organization who shall be responsible for overall management of CQC and have the authority to
act in all CQC matters for the Contractor.  The CQC System Manager shall be a graduate
engineer, graduate architect, or a graduate of construction management, with a minimum of 5
years construction experience on construction similar to this contract or a construction person
with a minimum of 10 years in related work. This CQC System Manager shall have the
qualifications shown below in the Experience Matrix.  This CQC System Manager shall be on the
site at all times during construction and shall be employed by the prime Contractor.  The CQC
System Manager shall be assigned no other duties.  An alternate for the CQC System Manager
shall be identified in the plan to serve in the event of the System Manager's absence.  The
requirements for the alternate shall be the same as for the designated CQC System Manager.

3.4.3   CQC Personnel

In addition to CQC personnel specified elsewhere in the contract, the Contractor shall provide as
part of the CQC organization specialized personnel to assist the CQC System Manager for the
following areas:  electrical and civil/materials technician.  These individuals may be employees of
the prime or subcontractor; be responsible to the CQC System Manager; be physically present
at the construction site during work on their areas of responsibility; have the necessary
education and/or experience in accordance with the experience matrix listed herein.  These
individuals shall have no other duties other than quality control.  An alternate for the CQC System
Manager shall be identified in the plan to serve in the event of the System Manager's absence.
The requirements for the alternate shall be the same as for the designated CQC System
Manager.

Experience Matrix

Area Qualifications

A Civil, AC Concrete and A minimum of 2 years experience in the type of airfield
pavement work being performed on this project, or a materials
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Pavements technician with a minimum 5 years related experience in airfield
pavement construction and testing.  The individual(s) who
perform the inspection of concrete shall have demonstrated a
knowledge and ability equivalent to the ACI minimum guidelines
for certification of Concrete Construction Inspector, Level II.

3.4.4  CQC Organizational Staffing:  The Contractor shall maintain the CQC staff at full strength
at all times during progress, with complete authority to take any action necessary to ensure
compliance with the contract.

3.4.5   Organizational Changes

When it is necessary to make changes to the CQC staff, the Contractor shall revise the CQC
Plan to reflect the changes and submit the changes to the Contracting Officer for acceptance.
Requests shall include the names, qualifications, duties and responsibilities of each proposed
replacement.

3.5   SUBMITTALS AND DELIVERABLES

Submittals shall be made as specified in Section 01330 SUBMITTAL PROCEDURES.  The
CQC organization shall be responsible for certifying that all submittals are in compliance with the
contract requirements. All Contractor forms for submitting test results are subject to Contracting
Officer approval.

3.6   CONTROL

Contractor Quality Control is the means by which the Contractor ensures that the construction,
to include that of subcontractors and suppliers, complies with the requirements of the contract.
The controls shall be adequate to cover all construction operations, including both on-site and
off-site fabrication, and will be keyed to the proposed construction.  At least three phases of
control shall be conducted by the CQC System Manager for each definable feature of work as
follows:

3.6.1   Preparatory Phase

This phase shall be performed prior to beginning work on each definable feature of work, after all
required plans/documents/materials are approved/accepted, and after copies are at the work
site.  This phase shall include:

a.  A review of each paragraph of applicable specifications, reference codes, and
standards. A copy of those sections of referenced codes and standards applicable
to that portion of the work to be accomplished in the field shall be made available by
the Contractor at the preparatory inspection. These copies shall be maintained in
the field and available for use by Government personnel until final acceptance of the
work.

b.  A review of the contract drawings.
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c.  A check to assure that all materials and/or equipment have been tested, submitted,
and approved.

d.  Review of provisions that have been made to provide required control inspection and
testing.

e.  Examination of the work area to assure that all required preliminary work has been
completed and is in compliance with the contract.

f.  A physical examination of required materials, equipment, and sample work to assure
that they are on hand, conform to approved shop drawings or submitted data, and
are properly stored.

g.  A review of the appropriate activity hazard analysis to assure safety requirements are
met.

h.  Discussion of procedures for controlling quality of the work including repetitive
deficiencies.  Document construction tolerances and workmanship standards for
that feature of work.

i.  A check to ensure that the portion of the plan for the work to be performed has been
accepted by the Contracting Officer.

j.  Discussion of the initial control phase.

k.  The Government shall be notified at least 48 hours in advance of beginning the
preparatory control phase.  This phase shall include a meeting conducted by the
CQC System Manager and attended by the superintendent, other CQC personnel
(as applicable), and the foreman responsible for the definable feature.  The results
of the preparatory phase actions shall be documented by separate minutes
prepared by the CQC System Manager and attached to the daily CQC report.  The
Contractor shall instruct applicable workers as to the acceptable level of
workmanship required in order to meet contract specifications.

3.6.2   Initial Phase

This phase shall be accomplished at the beginning of a definable feature of work.  The following
shall be accomplished:

a.  A check of work to ensure that it is in full compliance with contract requirements.
Review minutes of the preparatory meeting.

b.  Verify adequacy of controls to ensure full contract compliance.  Verify required control
inspection and testing.

c.  Establish level of workmanship and verify that it meets minimum acceptable
workmanship standards.  Compare with required sample panels as appropriate.

d.  Resolve all differences.

e.  Check safety to include compliance with and upgrading of the safety plan and activity
hazard analysis.  Review the activity analysis with each worker.
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f.  The Government shall be notified at least 24 hours in advance of beginning the initial
phase.  Separate minutes of this phase shall be prepared by the CQC System
Manager and attached to the daily CQC report.  Exact location of initial phase shall
be indicated for future reference and comparison with follow-up phases.

g.  The initial phase should be repeated for each new crew to work onsite, or any time
acceptable specified quality standards are not being met.

3.6.3   Follow-up Phase

Daily checks shall be performed to assure control activities, including control testing, are
providing continued compliance with contract requirements, until completion of the particular
feature of work.  The checks shall be made a matter of record in the CQC documentation.  Final
follow-up checks shall be conducted and all deficiencies corrected prior to the start of additional
features of work which may be affected by the deficient work.  The Contractor shall not build
upon nor conceal non-conforming work.

3.6.4   Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same definable features of
work if the quality of on-going work is unacceptable, if there are changes in the applicable CQC
staff, onsite production supervision or work crew, if work on a definable feature is resumed after
a substantial period of inactivity, or if other problems develop.

3.7   TESTS

3.7.1   Testing Procedure

The Contractor shall perform specified or required tests to verify that control measures are
adequate to provide a product which conforms to contract requirements, see Table 1 – Minimum
Testing, attached at the end of this specification section.  Contractor shall submit all materials
test reports on forms standard to industry standards such as ACI, ASTM and AASHTO or with
laboratory accreditation forms such as AALA, NIST or NVLAP.  Upon request, the Contractor
shall furnish to the Government duplicate samples of test specimens for possible testing by the
Government.  Testing includes operation and/or acceptance tests when specified.  The
Contractor shall procure the services of a Corps of Engineers validated testing laboratory or
establish a testing laboratory at the project site which can be validated by the Corps of Engineers
in advance of any and all required testing; and in addition, submit proof of validation for approval.
The Contractor shall perform the following activities and record and provide the following data:

a.  Verify that testing procedures comply with contract requirements.

b.  Verify that facilities and testing equipment are available and comply with testing
standards.

c.  Check test instrument calibration data against certified standards.

d.  Verify that recording forms and test identification control number system, including all
of the test documentation requirements, have been prepared.
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e.  Results of all tests taken, both passing and failing tests, shall be recorded on the
CQC report for the date taken.  Specification paragraph reference, location where
tests were taken, and the sequential control number identifying the test shall be
given.  If approved by the Contracting Officer, actual test reports may be submitted
later with a reference to the test number and date taken.  An information copy of
tests performed by an offsite or commercial test facility shall be provided directly to
the Contracting Officer.  Failure to submit timely test reports as stated may result in
nonpayment for related work performed and disapproval of the test facility for this
contract.

3.7.2   Testing Laboratories

 a.   Validation

The testing laboratory shall be validated by the Corps of Engineers Materials Testing
Center  (MTC) for all tests required by the contract prior to the performance of any
such testing. The validation of a laboratory is site specific and cannot be transferred
or carried over to a facility at a different location.  Any and all costs associated with
this Government laboratory validation shall be borne by the laboratory and/or the
Contractor. Validation of a laboratory is not granted for the entire laboratory activity,
but only for the specific procedures requested by the inspected laboratory.  The
inspected laboratory has full choice of the procedures to be inspected except that
the Quality Assurance portion of ASTM E 329 is mandatory to be inspected.

(1)  Validation Procedures

Validation of a laboratory may consist of either an inspection or audit as defined
herein. Validation of all material testing laboratories shall be performed by the MTC.
Validation may be accomplished by one of the following processes:

(a) Inspection. Inspection shall be performed by the MTC in accordance with
American Society for Testing and Materials (ASTM) standards E329 and D3740.

 (b) Audit. A laboratory may be validated by auditing if it has been accredited by the
Concrete and Cement Reference Laboratory (CCRL) or AASHTO Materials
Reference Laboratory (AMRL) within the past two years in accordance with ASTM
E329. Audit shall be performed by the MTC. Inspection by MTC may be required
after auditing if one or more of the critical testing procedures required in the project
specification were not included in the CCRL or AMRL inspection report or if there is
any concern that the laboratory may not be able to provide required services.

 b.  Standards of Acceptability

(1) Aggregate, concrete, bituminous materials, soil, and rock. Laboratories for
testing  aggregate, concrete, bituminous materials, soil, and rock shall be validated
for compliance with ASTM E 329, Engineer Manual (EM) 1110-2-1906, or project
specifications, as applicable.
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  (2) Water, sediment, and other samples. Laboratories engaged in analysis of
water, sediment, and other samples for chemical analysis shah be inspected to
assure that they have the capability to perform analyses and quality control
procedures described in references in Appendix A as appropriate. The use of
analytical methods for procedures not addressed in these references will be
evaluated by the CQAB for conformance with project or program requirements.

  (3) Steel and other construction materials, Laboratories testing steel and other
construction materials shall be validated for capabilities to perform tests required by
project requirements and for compliance with ASTM E329.

c. Validation Schedule

  (1) For all contracted laboratories and project Quality Assurance (QA) laboratories
testing aggregate, concrete, bituminous materials, soils, rock, and other
construction materials, an initial validation shall be performed prior to performance
of testing and at least every two (2) years thereafter.

  (2) Laboratories performing water quality, wastewater, sludge, and sediment
testing shall be approved at an interval not to exceed eighteen (18) months.

  (3) All laboratories shall be revalidated at any time at the discretion of the Corps of
Engineers  when conditions are judged to differ substantially from the conditions
when last validated.

d.  Validation Process

If a validated laboratory is unavailable or the Contractor selects to use a laboratory which
has not been previously validated, Contractor shall coordinate with Corps of Engineers
Material Testing Center (MTC) to obtain validation and pay all associated costs.  Point of
contact at MTC is Daniel Leavell, telephone (601) 634-2496, fax (601) 634-4656, email
daniel.a.leavell@erdc.usace.army.mil, at the following address:

U.S. Army Corps of Engineers
 Materials Testing Center
 Waterways Experiment Station
 3909 Hall Ferry Road
 Vicksburg, MS 39180-6199

Procedure for Corps of Engineers validation, including qualifications and inspection/audit
request forms are available at the MTC web site:

http://www.wes.army.mil/SL/MTC/mtc.htm
Contractor shall coordinate directly with the MTC to obtain validation.  Contractor is
cautioned the validation process is complicated and lengthy, may require an onsite
inspection by MTC staff, correction of identified deficiencies, and the submittal and
approval of significant documentation.  Estimate a minimum of 60 days to schedule an
inspection/submittal and receive a validation.  Cost of onsite inspections is $2500 plus
travel time and cost from Vicksburg MS.  Cost of audits is $1500.  If an onsite inspection
is required following an audit, the cost of the inspection shall be $1500 plus travel time
and cost.  The Contractor will be invoiced for actual travel costs and shall submit
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payment direct to the MTC made payable to the ERDC Finance and Accounting Officer
prior to the scheduling of the inspection and/or audit.   The Contractor shall copy the
Contracting Officer of all correspondence and submittals to the MTC for purposes of
laboratory validation.

3.7.3   Onsite Laboratory

The Government reserves the right to utilize the Contractor's control testing laboratory and
equipment to make assurance tests and to check the Contractor's testing procedures,
techniques, and test results at no additional cost to the Government.

3.7.4   Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials will be borne by the Contractor.
Samples of materials for test verification and acceptance testing by the Government shall be
delivered to the Corps of Engineers Division Laboratory, f.o.b., at the following address:

    U.S. Army Corps of Engineers
    Materials Testing Center

        Waterways Experiment Station
        3909 Hall Ferry Road
        Vicksburg, MS 39180-6199

    Phone:  (610) 634-2496 or (601) 634-3261

    ATTN: Project _________________, Contract Number __________________

Coordination for each specific test, exact delivery location and dates will be made through the
Area Office. If samples are scheduled to arrive at the laboratory on  a weekend (after 1700 Friday
through Sunday) notify the laboratory at least 24 hours in advance at (601) 634-3974 to arrange
for delivery.

3.8   COMPLETION INSPECTION

3.8.1   Punch-Out Inspection

Near the completion of all work or any increment thereof established by a completion time stated
in the Special Clause entitled "Commencement, Prosecution, and Completion of Work," or
stated elsewhere in the specifications, the CQC System Manager shall conduct an inspection of
the work and develop a punch list of items which do not conform to the approved drawings and
specifications.  Such a list of deficiencies shall be included in the CQC documentation, as
required by paragraph DOCUMENTATION below, and shall include the estimated date by which
the deficiencies will be corrected.  The CQC System Manager or staff shall make a second
inspection to ascertain that all deficiencies have been corrected and so notify the Government.
These inspections and any deficiency corrections required by this paragraph will be
accomplished within the time stated for completion of the entire work or any particular increment
thereof if the project is divided into increments by separate conpletion dates.  Once this is
accomplished, the Contractor shall notify the Government that the facility is ready for the
Government Pre-Final inspection.

3.8.2   Pre-Final Inspection
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The Government will perform this inspection to verify that the facility is complete and ready to be
occupied.  A Government Pre-Final Punch List may be developed as a result of this inspection.
The Contractor's CQC System Manager shall ensure that all items on this list have been
corrected before notifying the Government so that a Final inspection with the customer can be
scheduled.  Any items noted on the Pre-Final inspection shall be corrected in a timely manner.
These inspections and any deficiency corrections required by this paragraph shall be
accomplished within the time slated for completion of the entire work or any particular increment
thereof if the project is divided into increments by separate completion dates.

3.8.3   Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the superintendent or other primary
management person, and the Contracting Officer's Representative shall be in attendance at this
inspection.  Additional Government personnel including, but not limited to, those from Base/Post
Civil Facility Engineer user groups, and major commands may also be in attendance.  The final
acceptance inspection will be formally scheduled by the Contracting Officer based upon results
of the Pre-Final inspection.  Notice shall be given to the Contracting Officer at least 14 days prior
to the final acceptance inspection and shall include the Contractor's assurance that all specific
items previously identified to the Contractor as being unacceptable, along with all remaining work
performed under the contract, will be complete and acceptable by the date scheduled for the
final acceptance inspection.  Failure of the Contractor to have all contract work acceptably
complete for this inspection will be cause for the Contracting Officer to bill the Contractor for the
Government's additional inspection cost in accordance with the contract clause titled "Inspection
of Construction".

3.9   DOCUMENTATION

The Contractor shall maintain current records providing factual evidence that required quality
control activities and/or tests have been performed.  These records shall include the work of
subcontractors and suppliers and shall be on an acceptable form that includes, as a
minimum, the following information:

a.  Contractor/subcontractor and their area of responsibility.

b.  Operating plant/equipment with hours worked, idle, or down for repair.

c.  Work performed each day, giving location, description, and by whom.  When Network
Analysis (NAS) is used, identify each phase of work performed each day by NAS
activity number.

d.  Test and/or control activities performed with results and references to
specifications/drawings requirements.  The control phase should be identified
(Preparatory, Initial, Follow-up).  List deficiencies noted along with corrective action.

e.  Quantity of materials received at the site with statement as to acceptability, storage,
and reference to specifications/drawings requirements.

f.  Submittals reviewed, with contract reference, by whom, and action taken.

g.  Off-site surveillance activities, including actions taken.
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h.  Job safety evaluations stating what was checked, results, and instructions or
corrective actions.

i.  Instructions given/received and conflicts in plans and/or specifications.

j.  Contractor's verification statement.

These records shall indicate a description of trades working on the project; the number of
personnel working; weather conditions encountered; and any delays encountered.  These
records shall cover both conforming and deficient features and shall include a statement that
equipment and materials incorporated in the work and workmanship comply with the contract.
The original and one copy of these records in report form shall be furnished to the Government
daily within 24 hours after the date covered by the report, except that reports need not be
submitted for days on which no work is performed.  As a minimum, one report shall be
prepared and submitted for every 7 days of no work and on the last day of a no work period.
All calendar days shall be accounted for throughout the life of the contract.  The first report
following a day of no work shall be for that day only.  Reports shall be signed and dated by the
CQC System Manager.  The report from the CQC System Manager shall include copies of
test reports and copies of reports prepared by all subordinate quality control personnel.

3.10   SAMPLE FORMS

Sample forms are attached at the end of this specification section.

3.11   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected noncompliance with the
foregoing requirements.  The Contractor shall take immediate corrective action after receipt of
such notice.  Such notice, when delivered to the Contractor at the work site, shall be deemed
sufficient for the purpose of notification.  If the Contractor fails or refuses to comply promptly,
the Contracting Officer may issue an order stopping all or part of the work until satisfactory
corrective action has been taken.  No part of the time lost due to such stop orders shall be
made the subject of claim for extension of time or for excess costs or damages by the
Contractor.
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TABLE 1

MINIMUM SAMPLING AND TESTING FREQUENCY (REPAIR AIRCRAFT PARKING APRON)

Materials Test
   Minimum Sampling
and Testing Frequency

Fills, Embankments, Subgrade, and Aggregate Base Course Material for Flexible Pavement

Fill and Embankment Field Density2/12/ Two tests per lift for each increment
or fraction of 1,672 square meters
(2000 sy) and any time material type
changes.

Lab Density3/ One test initially per each type of
materials or blended material and any
time material type changes, and one
every 10 field density tests.

Gradation1/ One test every 153 cubic meters
(200 cubic yards) of fill for each type
of materials or blended material and
any time material type changes.

Subgrade Field Density2/12/ One test per each increment or
fraction of 1672 square meters
(20,000 s.y.)

Lab Density3/ One test every 10 field density tests.

Backfill for Culverts,
Trenches, Buildings and
Walls, Pavements, and
Other Structures

Field Density2/12/ Culverts:  One test per each lift.

Trenches:  One test per lift for each
increment or fraction of 152 lineal
meters (500 linear feet) for backfill.
Under pavements, one test every lift
and at every crossing.

Walls and Buildings Perimeters,
Including Footings:  One test per lift
for each increment or fraction of 61
lineal meters (200 linear feet) of
backfill.
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Materials Test
   Minimum Sampling
and Testing Frequency

Buildings Slabs on Grade: One test
per lift for each increment or faction
of 93 square meters (1000 s.f.)

Areas enclosed by grade beams,
compacted with power driven hand
operated compactors:  One test per
lift for each increment or fraction of
46 square meters (500 s.f.)

Pavements:  Two tests per lift for
each increment or fraction of 1,672
square meters (2000 s.y.)

Other Structures:  One test per lift for
each increment or fraction of 61 lineal
meters (200 linear feet) of backfill.

Lab Density3/ One test initially per each type of
material or blended material and one
every 10 field density tests.

Gradation1/ One test per each type of material or
blended material and one every 10
field density tests.

Subgrade and Rigid Base for Rigid Airfield Pavements

Subgrade and Fill or
Embankment

In-Place Density12/ 1 every 4,181 square meters (5,000
sy) (subgrade)

1 every 1,911 cubic meters (2,500
cy) and 1 for each type of material or
an apparent change in moisture. (Fill
or embankment)

Moisture-Density
Relationship

1 every 20 density tests or if material
type changes.

Gradation1/ 1 every moisture-density test.

Moisture 1 for every density test.

Atterberg Limit 1 for every moisture-density test.

Base Material In-Place Density12/ 1 every 1,000 cy per lift (1 per day
min.).



02002/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 01451(AR)-15

Materials Test
   Minimum Sampling
and Testing Frequency

Gradation (and Fractured
Faces if applicable)1/

1 every 2 inplace density tests.

Moisture-Density
Relationship

1 every 20 density tests.

Moisture 1 for every density test.

Portland Cement Concrete for Airfields

(See specifications for testing requirement)
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TABLE 1

MINIMUM SAMPLING AND TESTING FREQUENCY (REPAIR RUNWAY)

        Minimum Sampling 
Materials                   Test                  and Testing Frequency

Fills, Embankments, Backfills, Subgrade, Subbase, and Base Course Material

Fill and Embankment      Field Density 2/12/      One test per lift for each
                  increment or fraction of 

              2000sy and any time
  Material changes

                         Lab Density 3/           One test initially
                                                  per each type of materials
                                                  or blended material and
                                                  any time material type
                                                  changes, and one every 10
                                                  field density tests.

                         Gradation 1/             One test every 500 cubic
                                                  yards of fill for each
                                                  type of materials or
                                                  blended material and any
                                                  time material type changes.

Subgrade                 Field Density 2/12/      One test per each
                                                  increment or fraction
                                                  of 2000 sy.

                         Lab Density 3/           One test every 10 field
                                                  density tests.

Backfill for Culverts    Field Density 2/12/      Culverts:  One test
Trenches, Buildings and                           per each lift.
Walls, Pavements and
other Structures                                  Trenches: One test
                                                  per lift for each
                                                  Increment or fraction
                                                  of 500 linear feet
                                                  for backfill.  Under
                                                  pavements, two tests
                                                  every lift and at
                                                  every crossing.

                                                  Areas enclosed by
                                                  grade beams, com-
                                                  pacted with power
                                                  driven hand operated
                                                  compactors:  One test
                                                  per lift for each
                                                  increment or fraction
                                                  of 500 sf.
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                                                  Pavements:  Two tests
                                                  per lift for each
                                                  increment or fraction
                                                  of 2000 sy.
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        Minimum Sampling 
Materials                   Test                  and Testing Frequency

  Other Structures:
                                                  One test per lift
                                                  for each increment or
                                                  fraction of 200
                                                  linear feet of back-
                                                  fill.
                         Lab Density 3/           One test initially
                                                  per each type of
                                                  material or blended
                                                  material and one
                                                  every 10 field
                                                  density tests.

                         Gradation 1/             One test per each
                                                  type of material
                                                  or blended material
                                                  and one every 10
                                                  field density tests.

Subbase and Base         Gradation 1/(in-         1 sample for every
                         cluding .02mm            500 cy.
                         particles size limits.

                         In-Place Density 2/ 12/  1 sample every 1,000 sy.

                         Moisture-Density         1 initially and every
                         Relationship 3/          20 density tests.

Subgrade, Subbase, and Base for Rigid and flexible Airfield Pavements and
Heliports

Subgrade and Fill or     In-Place Density 12/     1 every 2,000 sy
Embankment                                        (subgrade)

                                                   1 every 2,000 cy and
                                                   1 for each type of
                                                   material or an
                                                   apparent change in
                                                   moisture. (Fill or
                                                   embankment)

                         Moisture-Density          1 every 20 density
                         Relationship              tests or if material
                                                   type changes.

                         Gradation 1/              1 every 500 c.y.-

                         Moisture                  1 for every density
                                                   test.

                         Atterberg Limit           1 for every
                                                   material type.
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        Minimum Sampling 
Materials                   Test                  and Testing Frequency

Subbase and Base         In-Place Density 12/      1 every 1,000 sy per
material                                           lift.

 Gradation (and            1 every 500 c.y.
                         Fractured Faces if
                         applicable)

                         Moisture-Density          1 every 20 density
                         Relationship              tests.

                         Moisture                  1 for every density
                                                   test.

       Asphaltic and Portland Cement Concrete for Airfields

              (See specifications for testing requirements)
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NOTES:

  1/All acceptance tests shall be conducted from in-place samples.
  2/Additional tests shall be conducted when variations occur due to the contractors operations,
weather conditions, site conditions, etc.
  3/Classification (ASTM D-2487), moisture contents, Atterberg limits and specific gravity tests
shall be conducted for each compaction test if
applicable.
  4/Materials to be submitted only upon request by the Contracting Officer.
  5/Tests can substitute for same tests required under "Aggregates" (from bins or source),
although gradations will be required when blending aggregates.
  6/Increase quantities by 50 percent for Paving mixes and by 100 percent for Government
testing of admixtures.  Include standard deviation for similar mixes from the intended batch plant
and data from a minimum of 30 tests, if available.  Refer to ACI 214.
  7/A petrographic report for aggregate is required with the sample for source approval.  If the
total amount of all types of concrete is less than 153 cubic meters (200 c.y.) service records
from three separate structures in similar environments which used the aggregates may
substitute for the petrographic report.
  8/Aggregate moisture tests are to be conducted in conjunction with concrete strength tests for
w/c calculations.
  9/For less than 1,000 units, the above test may be waived at the discretion of the Contracting
Officer and acceptance based on manufacturers certification
and test report.
  10/Additional tests shall be performed when changes are made either in the manufacturing
processes or in materials used in the production of the masonry
units.
  11/If adequate storage protection is not provided at the jobsite, additional tests shall be made to
determine that the allowable moisture condition has not been exceeded before the blocks can be
placed in the structure.
  12/The nuclear densometer, if properly calibrated, may be used but only in addition to the
required testing frequency and procedures using sandcones.  The densometer shall be
calibrated and is recommended for use when the time for complete results becomes critical.
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(sample of typical Contractor's Daily Report)
DAILY CONSTRUCTION QUALITY CONTROL REPORT

Contract Number: ______________________  Date: __________  Rpt. No.____________

Contract Title: ______________________________  Location: ____________________

Weather:  Clear __   P. Cloudy __  Cloudy __  Rainfall __ (__% of workday)

Temperature during workday:   High ____ degrees F.  Low ___ degrees F.

1.  WORK PERFORMED BY CONTRACTOR/SUBCONTRACTOR(S):
Contractor Name               No. of Workers   Crafts/Hours                         Work performed

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

2. EQUIPMENT DATA:
Type, Size, Etc.                             Owned/Rented              Hours Used            Hours Standby

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
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3.  QUALITY CONTROL INSPECTIONS AND RESULTS: (Include a description of preparatory,
initial, and/or follow up inspections or meetings; check of subcontractors work and materials
delivered to the site compared to submittals and/or specifications; comments on the proper
storage of materials; include comments on corrective actions to be taken):

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

4.  QUALITY CONTROL TESTING AND RESULTS (comment on tests and attach test reports):
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

5.  DAILY SAFETY INSPECTIONS (Include comments on new hazards to be added to the
Hazard Analysis and corrective action of any safety issues):
____________________________________________________________________________

____________________________________________________________________________

6.  REMARKS (Include conversations with or instructions from the Government representatives;
delays of any kind that are impacting the job; conflicts in the contract documents; comments on
change orders; environmental considerations; etc.):
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

CONTRACTOR'S VERIFICATION: The above report is complete and correct.  All material,
equipment used, and work performed during this reporting period are in compliance with the
contract documents except as noted above.

                                      ___________________________________
                                       CONTRACTOR QC REPRESENTATIVE
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(Sample of Typical Contractor's Test Report)

TEST REPORT

STRUCTURE OR BUILDING ______________

CONTRACT NO. ______________

DESCRIPTION OF ITEM, SYSTEM, OR PART OF SYSTEM TESTED:
____________________________________________________________________________

____________________________________________________________________________

DESCRIPTION OF TEST:  ______________________________________________________

____________________________________________________________________________

____________________________________________________________________________
NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR THE
CONTRACTOR:

NAME__________________________

TITLE__________________________

SIGNATURE______________________

I HEREBY CERTIFY THAT THE ABOVE DESCRIBED ITEM, SYSTEM, OR PART OF SYSTEM
HAS BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY
AS REQUIRED IN THE CONTRACT SPECIFICATIONS.

                                         SIGNATURE OF CONTRACTOR
                                  QUALITY CONTROL INSPECTOR______________________

                                                                                   DATE______________________

REMARKS
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

END OF SECTION
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SECTION 01501 (AR)

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

PART 1  GENERAL

1.1   SITE PLAN

The Contractor shall prepare a site plan indicating the proposed location and dimensions of any
area to be fenced and used by the Contractor, the number of trailers to be used, avenues of
ingress/egress to the fenced area and details of the fence installation.  Any areas which may
have to be graveled to prevent the tracking of mud shall also be identified.  The Contractor shall
also indicate if the use of a supplemental or other staging area is desired.

1.2  AVAILABILITY OF UTILITY SERVICES

1.2.1  Water

The Government will make available to Contractor, from existing outlets and supplies,
reasonable amounts of potable water without charge. Contractor shall reasonably conserve
potable water furnished.  Contractor, at its own expense, shall install and maintain necessary
temporary connections and distribution lines and shall remove the connections and lines prior to
final acceptance of construction.

a.  Contractor may connect to a fire hydrant located at Building 1340, the water fill stand
at the water plant, and across from Wasterwater Treatment plant 3, after coordinating with the
Fire Department.  The Government will supply a water meter to measure the consumption, but
there will be no charge for the water used.

1.2.2  Electricity

Subject to available supply, reasonable amounts of electric current will be furnished by the
Government, without charge, to the Contractor for performing work at the work area.  The
Contractor shall carefully conserve electricity furnished.  The Contractor, at its own expense and
in a workmanlike manner satisfactory to the Contracting Officer, shall install and maintain
necessary temporary connections and shall remove the same prior to final acceptance of the
construction.

a.  Contractor shall connect to existing power service at locations designated by the
Contracting Officer (CO).  Power consumption shall not disrupt continuous service to the
Government. Contractor may hook up to the overhead power running along Liberator St., on the
northerly side of the area/batch plant lot.  This is a 7200/12470, 4 wire, "Y" system.  No meter
required.

b.  The Government will pay the cost of energy used for the Contractor's office trailer. 
The Contractor shall exercise measures to conserve energy.  The Contractor is responsible for
providing power for operation of concrete batch plant, asphalt mixing plant and crushing plant.
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c.  Contractor shall not use electrical energy supplied by the Government for resistance
heating except in the field office or trailer.

   d.  The Contractor is responsible to determine if the characteristics of the available power
are suitable for the Contractor's office trailer.

      e.  The Contractor is responsible for determining and providing necessary hardware for
connecting office trailer to available power source.

      f.  Permanent convenience receptacles shall not be utilized during construction.

1.2.3  Sanitary Provisions

Contractor shall provide sanitary accommodations for the use of employees as may be
necessary, shall maintain accommodations approved by the Contracting Officer and shall
comply with the requirements and regulations of the State Health Department, County
Sanitarian, or other authorities having jurisdiction.

1.2.4  Telephone Service

Contractor shall make arrangements and pay all costs for telephone facilities desired.  Use of
Government telephone service will not be permitted except in emergency situations or otherwise
approved by the Contracting Officer. 

1.3  TEMPORARY ELECTRIC WIRING

1.3.1  Temporary Power and Lighting

The Contractor shall provide construction power facilities in accordance with the safety
requirements of the National Electric Code NFPA No. 70 and the SAFETY AND HEALTH
REQUIREMENTS MANUAL EM 385-1-1.  The Contractor, or its delegated subcontractor, shall
enforce the safety requirements of electrical extensions for the work of subcontractors.  Work
shall be accomplished by skilled electrical tradesmen.

1.3.1.1  Contractor shall provide branch wiring from power source to distribution boxes with
lighting conductors, pigtails, and lamps as required.

1.3.1.2  Contractor shall maintain lighting and provide routine repairs.

1.3.2  Meters and Temporary Connections

The Contractor, at its expense and in a manner satisfactory to the Contracting Officer, shall
provide and maintain necessary temporary connections and distribution lines.  The Contractor
shall notify the Contracting Officer, in writing, 5 working days before final electrical connection is
desired.  The Government will make the final hot connection after inspection and approval of the
Contractor's temporary wiring installation.  The Contractor shall not make the final electrical
connection.
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1.3.3  Construction Equipment

In addition to the requirements of  SAFETY AND HEALTH REQUIREMENTS MANUAL,
EM 385-1-1, temporary wiring conductors installed for operation of construction tools and
equipment shall be either Type TW or THW contained in metal raceways, or shall be hard usage
or extra hard usage multiconductor cord.  Temporary wiring shall be secured above the ground
or floor in a workmanlike manner and shall not present an obstacle to persons or equipment. 
Open wiring may only be used outside of buildings, and then only in accordance with the
provisions of the National Electric Code.

1.3.4  Submittals

Submit detailed drawings of temporary power connections.  Drawings shall include, but not be
limited to, main disconnect, grounding, service drops, service entrance conductors, feeders,
GFCI'S, and all site trailer connections.

1.4  CONNECTIONS

a.  Connections to existing utilities, when approved by the Contracting Officer, shall be
done by the Contractor at no cost to the Government.

   b.  Contractor shall remove temporary connections at the completion of the project and
restore utilities to original condition.  Repair damage to utilities caused by temporary
connections.

1.5  REMOVAL OF TEMPORARY UTILITIES, FACILITIES, AND CONTROLS

a.   Remove temporary above grade or buried utilities, equipment, facilities, and materials
prior to the Final Inspection.

 b.   Clean and repair damage caused by installation or use of temporary work.

   c.   Restore existing facilities used during construction and work activities to original
condition or better.

1.6  BARRIERS

a.  Provide barriers and signs to prevent unauthorized vehicular and pedestrian entry to
construction and work areas.  Barriers and signs shall conform to the Manual on Uniform Traffic
Control Devices (MUTCD).  Barriers to close airfield pavements shall conform to the project
drawings.

b.  Provide barriers to protect existing facilities and adjacent properties from damage
from demolition, preparation, and construction operations under this Contract.

c.  Provide protection for plant life adjacent to the construction and work area.  Replace
damaged plant life.
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1.7  WATER CONTROL

   a.   Grade site to drain.  Maintain excavations free of water.  Provide, operate, and
maintain pumping equipment as required.

   b.   Protect site from puddling or running water. 

1.8  PROTECTION OF INSTALLED WORK

   a.   Protect installed Work and provide special protection where specified in individual
specification sections.

   b.   Provide temporary and removable protection for installed products.  Control activity in
immediate work area to minimize risk of damage.

   c.   Prohibit traffic from landscaped areas.

1.9  FIRE PROTECTION

During the construction period, the Contractor shall  provide fire extinguishers in accordance
with the safety requirements of the SAFETY AND HEALTH REQUIREMENTS MANUAL, EM 385-
1-1, OCT 92.  The Contractor shall remove the fire extinguishers at the completion of
construction.

1.10  STAGING/STORAGE AREA

Contractor will be provided adequate open staging area as directed by the Contracting Officer. 
Area is unsecured, and Contractor shall make provisions for its own security.

Contractor shall be responsible for keeping staging/Storage area clean and free of weeds and
uncontrolled vegetation growth.  Weeds shall be removed by pulling or cutting to within 1-inch of
ground level.  Lawn areas shall be mown to keep growth to less than 2-inches.  All loose debris
and material subject to being moved by prevailing winds in the area shall be picked up or
secured at all times.

If the area is not maintained in a safe and clean condition as defined above, the Contracting
Officer may have the area cleaned by others with the costs being deducted from the contractor's
payment.

1.10.1  Maintenance of Storage Area

Should the Contractor elect to traverse, with construction equipment or other vehicles, grassed
or unpaved areas which are not established roadways, such areas shall be covered with a layer
of rotomillings or crushed concrete as necessary to prevent rutting and the tracking of mud onto
paved or established roadways; gradation shall be at the Contractor's discretion.

1.10.2  Appearance of Trailers

Trailers utilized by the Contractor for administrative or material storage purposes shall present a
clean and neat exterior appearance and shall be in a state of good repair.  Trailers which, in the
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opinion of the Contracting Officer, require exterior painting or maintenance will not be allowed on
the military property.

1.10.3  Restoration of Storage Area

Upon completion of the project and after removal of trailers, materials, and equipment from
within the fenced area, the fence shall be removed and will become the property of the
Contractor.  Areas used by the Contractor for the storage of equipment or material, or other use,
shall be restored to the original or better condition.  Gravel used to traverse grassed areas shall
be removed and the area restored to its original condition, including top soil and seeding as
necessary.

1.11  HOUSEKEEPING AND CLEANUP

Pursuant to the requirements of Clause CLEANING UP and Clause ACCIDENT PREVENTION,
of the CONTRACT CLAUSES, the Contractor shall assign sufficient personnel to insure
compliance.  The Contractor shall submit a detailed written plan for implementation of this
requirement.  The plan will be presented as part of the preconstruction safety plan and will
provide for keeping the total construction site, structures, and accessways free of debris and
obstructions at all times.  Work will not be allowed in those areas that, in the opinion of the
Contracting Officer, have unsatisfactory cleanup and housekeeping at the end of the preceding
day's normal work shift.  At least once each day all areas shall be checked by the Quality Control
person of the Contractor and the findings recorded on the Quality Control Daily Report.  In
addition, the Quality Control person shall take immediate action to insure compliance with this
requirement.  Housekeeping and cleanup shall be assigned by the Contractor to specific
personnel. The name(s) of the personnel shall be available at the project site.

a.   Construction debris, waste materials, packaging material and the like shall be
removed from the work site daily.  Any dirt or mud which is tracked onto paved or surfaced
roadways shall be cleaned away.  Materials resulting from demolition activities which are
salvageable shall be stored within the fenced area described above or at the supplemental
storage area.  Stored material not in trailers, whether new or salvaged, shall be neatly stacked
when stored.

1.12  DIGGING PERMIT

Before performing any onsite excavation, Contractor shall obtain a digging permit from the Base
Utilities through coordination with Corps of Engineers office.  The Contractor shall mark the
construction limits and submit it with the digging permit application. It may take up to 14 days to
obtain the permit.

1.13  CONSTRUCTION NEAR COMMUNICATIONS CABLES

1.13.1  Excavation Near Communication Cables

Digging within 3 feet of communication cables shall be performed by hand digging until the cable
is exposed.  The Contracting Officer shall be notified a minimum 3 days prior to digging within a
3-foot area near cable.  The cable route will be marked by the Government prior to excavation in
the area.  A digging permit shall be obtained by the Contractor before performing any excavation.
 The Contractor shall be held responsible for any damage to the cable by excavation procedures.
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Once the cable is exposed, mechanical excavation may be used if there is no  chance of
damage occurring to the cable.

1.13.2  Reburial of Exposed Utilities

When existing utility lines are reburied a tape and insulated tracer wire, detectable by pipe
detector systems, shall be installed above the uncovered length of the utility at a depth of 12
inches below grade.  Tape shall be a minimum 5 mil plastic tape with metallic tracer, minimum 3
inches wide, lettering on tape to show buried utility, and brightly colored.

1.13.3  Access to Communications Manhole or Handhole

No communications manhole or handhole shall be entered without first obtaining a fiber optic
cable briefing.  Coordinate through the Contracting Officer with the Base Communications
Officer.

1.13.4  Cable Cuts or Damage

If a communications cable is cut or damaged the Contractor shall immediately notify the
Contracting Officer (CO) and begin gathering personnel and equipment necessary to repair the
cut or damage.  Contractor shall begin repairs within one hour of the cut or damage, unless
notified otherwise, and continue repairs without interruption until full service is restored.

1.14  BULLETIN BOARD, PROJECT SIGN, AND PROJECT SAFETY SIGN

1.14.1  Bulletin Board

Immediately upon beginning of work, the Contractor shall provide a weatherproof glass-covered
bulletin board not less than 36 by 48 inches in size for displaying the Equal Employment
Opportunity poster, a copy of the wage decision contained in the contract, Wage Rate
Information poster, and other information approved by the Contracting Officer.  The bulletin board
shall be located at the project site in a conspicuous place easily accessible to all employees, as
approved by the Contracting Officer.  Legible copies of the aforementioned data shall be
displayed until work is completed.  Upon completion of work the bulletin board shall be removed
by and remain the property of the Contractor.

1.14.2  Project and Safety Signs

The requirements for the signs, their content, and location shall be as shown on the drawings,
except the Project Sign shall be as shown at the end of this specification section.  The signs
shall be erected within 15 days after receipt of the notice to proceed.  The data required by the
safety sign shall be corrected daily, with light colored metallic or non-metallic numerals.  Upon
completion of the project, the signs shall be removed from the site.

1.15  Traffic Control Plan

The Contractor shall submit a Traffic Control Plan for moving traffic through and around the
construction zone in a manner that is conducive to the safety of motorists, pedestrians, and
workers.  This plan shall indicate scheduling, placement, and maintenance of traffic control
devices in accordance with the U.S. Department of Transportation, Federal Highway
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Administration publication, Manual on Uniform Traffic Control Devices. The Contractor shall
obtain, in writing, from the Base Civil Engineer through the Contracting Officer, approval of the
Traffic Control Plan.  The Contractor shall submit his Traffic Control Plan at least 15 working
days prior to commencement of street or road work. Streets (except dead end) may be closed to
traffic temporarily (except at least one access lane shall be kept open to traffic) by approved
written request to the Contracting Officer at least 10 working days prior to street closure. 
Excavations shall not remain open for more than 1 working day without approval.  The
Contractor shall identify by site inspection and indicate on the plan all roads and trails used by
military or civilian wheeled and tracked vehicular traffic and, by traffic control devices, prevent
this traffic from entering the construction zone.

1.15.1  Protection and Maintenance of Traffic

During construction the Contractor shall provide access and temporary relocated roads as
necessary to maintain traffic.  The Contractor shall maintain and protect traffic on all affected
roads during the construction period except as otherwise specifically directed by the Contracting
Officer.  Measures for the protection and diversion of traffic, including the provision of watchmen
and flagmen, erection of barricades, placing of lights around and in front of equipment and the
work, and the erection and maintenance of adequate warning, danger, and direction signs, shall
be as required by the State and local authorities having jurisdiction.  The traveling public shall be
protected from damage to person and property.  The Contractor's traffic on roads selected for
hauling material to and from the site shall interfere as little as possible with public traffic.  The
Contractor shall investigate the adequacy of existing roads and the allowable load limit on these
roads.  The Contractor shall be responsible for the repair of any damage to roads caused by
construction operations.

1.15.2  Haul Roads

The Contractor shall, at its own expense, construct access and haul roads necessary for proper
prosecution of the work under this contract.  Haul roads shall be constructed with suitable
grades and widths; sharp curves, blind corners, and dangerous cross traffic shall be avoided. 
The Contractor shall provide necessary lighting, signs, barricades, and distinctive markings for
the safe movement of traffic.  The method of dust control, although optional, shall be adequate to
ensure safe operation at all times.  Location, grade, width, and alignment of construction and
hauling roads shall be subject to approval by the Contracting Officer.  Lighting shall be adequate
to assure full and clear visibility for full width of haul road and work areas during any night work
operations.  Upon completion of the work, haul roads designated by the Contracting Officer shall
be removed.

1.15.3  Barricades

The Contractor shall erect and maintain temporary barricades to limit public access to
hazardous areas.  Such barricades shall be required whenever safe public access to paved
areas such as roads, parking areas or sidewalks is prevented by construction activities or as
otherwise necessary to ensure the safety of both pedestrian and vehicular traffic.  Barricades
shall be securely placed, clearly visible with adequate illumination to provide sufficient visual
warning of the hazard during both day and night.
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1.16  Utilities Not Shown

The Contractor can expect to encounter, within the construction limits of the entire project,
utilities not shown on the drawings and not visible as to the date of this contract, and/or utilities at
different locations than shown on the drawings.  The Contractor shall make his own field
investigation to determine the exact location of the underground utilities at critical points to avoid
any damage.  If such utilities will interfere with construction operations, he shall immediately
notify the Contracting Officer verbally and then in writing to enable a determination by the
Contracting Officer as to the necessity for removal or relocation.  If such utilities are removed or
relocated as directed, the Contractor shall be entitled to equitable adjustment for any additional
work or delay.  The types of utilities the Contractor may encounter are waterlines, sewerlines
(storm and sanitary), gaslines, fueling lines, steamlines, buried fuel tanks, other buried tanks,
communication lines, and powerlines.  These utilities may be active or abandoned utilities.

Should the Contractor damage or interrupt the operation of a utility service or facility by accident
or otherwise, he shall immediately notify the Contracting Officer and shall take all reasonable
measures to prevent further damage or interruption of service.  The Contractor, in such events,
shall cooperate with the Base Utilities through the Contracting Officer continuously until such
damage has been repaired and service restored to the satisfaction of Base Utilities.

1.17  GOVERNMENT WITNESSING AND SCHEDULING OF TESTING

The Contractor shall notify the Contracting Officer, by serial letter, of dates and agenda of all
performance testing of the mechanical and electrical systems (including fire protection) not later
than 10 calendar days prior to start of such testing. In this notification, the Contractor shall certify
that all equipment, materials, and personnel necessary to conduct such testing will be available
on the scheduled date and that the systems have been prechecked by him and are ready for
performance and/or acceptance testing. Contractor shall also confirm that all operations and
maintenance manuals have been submitted and approved.  NO PERFORMANCE AND/OR
ACCEPTANCE TESTING WILL BE PERMITTED UNTIL THE OPERATIONS AND
MAINTENANCE MANUALS HAVE BEEN APPROVED.

Government personnel, at the option of the Government, will travel to the site to witness testing.
If the testing must be postponed or cancelled for whatever reason not the fault of the
government, the Contractor shall provide the Government not less than 3 working days advance
notice (notice may be faxed) of this postponement or cancellation.  Should this 3 working day
notice not be given, the Contractor shall reimburse the  Government for any and all out of pocket
expenses incurred for making arrangements to witness such testing including, but not limited to
airline, rental car, meal, and lodging expenses.  Should testing be conducted, but fail and have to
be rescheduled for any reason not the fault of the Government, the Contractor shall similarly
reimburse the Government for all expenses incurred.

1.18  CONTRACTOR'S FIELD OFFICE

1.18.1  Trailer-Type Mobile Office

The Contractor shall furnish and maintain a trailer-type mobile office approximately 200 square
feet in floor area, acceptable to the Contracting Officer.  The trailer shall be securely anchored to
the ground at all four corners to guard against movement during high winds.  The trailer shall be
located and the site prepared as shown on the drawings.  Government office and warehouse
facilities will not be available to the Contractor's personnel.
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1.19  PROJECT IDENTIFICATION

a.  Mark all equipment and temporary offices, sheds, and trailers with the name and
telephone number of the Contractor or Subcontractor.

   b.  Markings shall be conspicuous, neat, and easy to read.

   c.  No other signs are allowed except those required by law or by this Contract.

1.20  PLANT COMMUNICATION

Whenever the Contractor has the individual elements of its plant so located that operation by
normal voice between these elements is not satisfactory, the Contractor shall install a
satisfactory means of communication, such as telephone or other suitable devices.  The devices
shall be made available for use by Government personnel.

1.21  PROJECT SIGN

Contractor shall furnish and install one project sign  in accordance with conditions hereinafter
specified and layout shown on drawing No. 49s-40-05-15, Sheets 1 and 2, except Corps of
Engineers' castle and Department of Air Force seal will be Government furnished.  All letters
shall be block type, upper case.  Letters shall be painted as indicated using exterior-type paint. 
Sign shall be maintained in excellent condition throughout the life of job.  Project sign shall be
located as directed.  Upon completion of project, sign shall be removed and shall remain the
property of Contractor.

1.22  HARD HAT SIGNS

The Contractor shall provide 24 x 24 inch square Hard Hat Area signs at each entry to the project
or work area as directed and coordinated through the Contracting Officer with the Base
Operations.  A minimum of two signs will be required.  Signs shall be in accordance with the
sketch at the end of this section.

PART 2  PRODUCTS AND PART 3  EXECUTION (NOT APPLICABLE)
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• SIGN SHALL BE FABRICATED FROM .125 THICK 6061-T6 ALUMINUM PANEL
• COLOR

1. SAFETY RED (SR)
2. WHITE
3. WHITE
4. BLACK

• LETTERING SHALL BE HELVETICA BOLD TYPOGRAPHY.
• LETTERS AND BACKGROUND SHALL BE REFLECTIVE SHEETING MATERIAL.
• SIGNS SHALL BE POSTED AT 6’-6” (BOTTOM SIGN TO GRADE) OR AS DIRECTED BY

THE CONTRACTING OFFICER.
• LETTERING TO BE CENTERED ON PANEL.
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NOTES:

1. Signboard 4' x 8' x 5/8" grade A-C exterior type plywood with medium
density overlay on both sides.

 
2. Paint both sides and edges with one prime coat and two coats of paint,

color white exterior type enamel.  Lettering shall be as shown on drawing
and shall be black gloss exterior type enamel.

 
3. Lettering shall be Helvetica medium.
 
4. Acceptable abbreviations may be used for Contractor's name.
 
5. Department of Air Force Seal and Corps of Engineers' Castle to be

Government furnished.
 
6. No company logo shall be used.
 
7. Sign posts and 1-½" wood trim shall be painted white.

8. Upon completion of work under this contract, the project sign shall be
removed from the job site and shall remain the property of the Contractor.

SHEET 2 OF 2

END OF SECTION
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SECTION  01702

AS BUILT RECORDS AND DRAWINGS

PART 1   GENERAL

1.1  SUBMITTALS

Data listed in PART 3 of this section shall be submitted in accordance with section 01330
SUBMITTAL PROCEDURES.  Due dates shall be as indicated in applicable paragraphs and all
submittals shall be completed before final payment will be made.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1  AS-BUILT FIELD DATA

3.1.1  General

The Contractor shall keep at the construction site two complete sets of full size prints of the
contract drawings, reproduced at Contractor expense, one for the Contractor’s use, one for the
Government.  During construction, both sets of prints shall be marked to show all deviations in
actual construction from the contract drawings.  The color red shall be used to indicate all
additions and green to indicate all deletions.  The drawings shall show the following information
but not be limited thereto:

a.  The locations and description of any utility lines and other installations of any kind or
description known to exist within the construction area. The location includes dimensions and/or
survey coordinates to permanent features.

b.  The locations and dimension of any changes within the building or structure, and the
accurate location and dimension of all underground utilities and facilities.

c.  Correct grade or alignment of roads, structures, and utilities if any changes were
made from contract plans.

d.  Correct elevations if changes were made in site grading from the contract plans.

e.  Changes in details of design or additional information obtained from working drawings
specified to be prepared and/or furnished by the Contractor including, but not limited to,
fabrication erection, installation, and placing details, pipe sizes, insulation material, dimensions
of equipment foundations, etc.

f.  The topography and grades of all drainage installed or affected as part of the project
construction.

g.  All changes or modifications from the original design and from the final inspection.

h.  Where contract drawings or specifications allow options, only the option actually used
in the construction shall be shown on the as-built drawings. The option not used shall be deleted.
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These deviations shall be shown in the same general detail utilized in the contract drawings.
Marking of the prints shall be pursued continuously during construction to keep them up to date.
In addition, the Contractor shall maintain full size marked-up drawings, survey notes, sketches,
nameplate data, pricing information, description, and serial numbers of all installed equipment.
This information shall be maintained in a current condition at all times until the completion of the
work.  The resulting field-marked prints and data shall be referred to and marked as “As-Built
Field Data,” and shall be used for no other purpose.  They shall be made available for inspection
by the Contracting Officer’s representative whenever requested during construction and shall be
jointly inspected for accuracy and completeness by the Contracting Officer’s representative and
a responsible representative of the Contractor prior to submission of each monthly pay estimate.
Failure to keep the As-Built Field Data (including Equipment-in-Place lists) current shall be
sufficient justification to withhold a retained percentage from the monthly pay estimate.

3.1.2  Submittal of the As-Built Field Data

Two sets of the full size As-Built Field Data shall be submitted to the Contracting Officer for
review and approval a minimum of 20 calendar days prior to the date of final inspection.  If review
of the preliminary as-built drawings reveals errors and/or omissions, the drawings will be
returned to the Contractor for corrections.  The Contractor shall make all corrections and return
the drawings for backcheck to the Contracting Officer within 10 calendar days of receipt.  When
submitted drawings are accepted, one set of marked drawings will be returned to the Contractor
for the completion of the as-built drawings.

3.2   AS-BUILT ELECTRONIC FILE DRAWINGS

3.2.1  No earlier than 30 days after award the Government will have available for the Contractor
one set of MicroStation electronic file format contract drawings for the Repair Aircraft Parking
Apron portion of the contract and one set of AutoCAD electronic file format contract drawings for
the Repair Runway portion of the contract, to be used for preparation of as-built drawings.  The
electronic file drawings will be available on ISO-9660 CD-ROM.  The Contractor has 30 days
after the receipt of the electronic file to verify the usability of the MicroStation files, and bring any
discrepancies to the attention of the Contracting Officer.  Any discrepancies will be corrected
within 15 days and files returned to the Contractor.  The Contractor shall incorporate all
deviations from the original contract drawings as recorded in the approved ‘As-built Field Data’
(see paragraph 3.1.2). The Contractor shall also incorporate all the written modifications to the
contract drawings which were issued by amendment or contract modification.  All revisions and
changes shall be incorporated, i.e. items marked “deleted” shall be deleted, clouds around new
items shall be removed, etc.  The drafting work shall be performed by Certified Engineering
Technicians and/or individuals with a minimum of 5 years drafting experience.  The names and
qualifications of these individuals shall be submitted in writing to the Contracting Officer for
approval.

3.2.2  No later than 30 days after final acceptance a complete set of as-built drawings shall be
submitted in AutoCAD electronic file format.  The electronic file format, layering standards and
submittal requirements are specified in paragraphs below.  The as-built drawings shall be done
in a quality equal to that of the originals.  Line work, line weights, lettering, and use of symbols
shall be the same as the original line work, line weights, and lettering, and symbols.  If additional
drawings are required they shall be prepared in electronic file format under the same guidance.
When final revisions have been completed, each drawings shall be identified with the words “AS-
BUILT” in block letters at least 3/8-inch high placed above the title block if space permits, or if
not, below the title block between the border and the trim line.  The date of completion and the
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words “REVISED AS-BUILT” shall be placed in the revision block above the latest revision
notation.

3.2.3  Electronic File Submittal Requirements

3.2.3.1  The AutoCAD electronic file(s) deliverable shall be in AutoCAD release 14 'DWG'  binary
format.  All support files required to display or plot the file(s) in the same manner as they were
developed shall be delivered along with the files.  These files include but are not limited to Font
files, Menu files Plotter Setup, and Referenced files.  It is the Contractor's responsibility to
translate the design Microstation files to AutoCad files for as-built drawings.

3.2.3.2   Layering shall conform to the guidelines defined by the "MHAFB Civil Engineerind Cad
Layering Standards", attached at the end of this specification section.  An explanatory list of
which layer is used at which drawing and an explanatory list of all layers which do not conform to
MHAFB Civil Engineerind CAD Layering Standards, including any user definable fields permitted
by the guidelines, shall be provided with each submittal.

3.2.3.3   Electronic File Deliverable Media:  All electronic files shall be submitted in ISO 9660
format CD-ROM (CD).  Zip drive disks shall not be provided.  Two complete sets of CD(s) shall
be submitted along with one complete set prints and one complete set of full size mylars taken
from the CD.  See paragraph 3.2.4 below.  Each floppy disk shall have a clearly marked label
stating the Contractor’s firm name, project name and location, submittal type (AS-BUILT), and
date the CD was made.  Each submittal shall be accompanied by a hard copy transmittal sheet
that contains the above information along with a tabulated information about each file, as shown
below:

Electronic File Name Plate Number Drawing Title

Electronic version of the table shall be included with each submittal set of disks.

3.2.4  Submittal of the Final As-Built Drawings

The final as-built record drawings shall be completed and returned together with the approved
preliminary as-built drawings to the COE, Seattle District Office, Technical Branch, Records and
Information Section, within 30 calendar days of final acceptance.  All drawings from the original
contract drawings set shall be included, including the drawings where no changes were made.
The Government will review all final as-built record drawings for accuracy and conformance to
the drafting standards and other requirements contained in DIVISION 1 GENERAL
REQUIREMENTS.  The drawings will be returned to the Contractor if corrections are necessary.
The Contractor shall make all corrections and shall return the drawings to the same office within
7 calendar days of receipt.
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3.3  All costs incurred by the Contractor in the preparation and furnishing of as-built drawings in
electronic file format shall be included in the contract price and no separate payment will be
made for this work.  Approval and acceptance of the final as-built record drawings shall be
accomplished before final payment is made to the Contractor.

3.4  One set of marked-up as-built  prints shall be furnished at the time of system acceptance
testing. These as-built  prints shall be in addition to the submittals of marked-up as-built  prints
specified elsewhere in the contract.
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MHAFB CIVIL ENGINEERING CAD LAYERING STANDARDS

GENERAL GUIDELINES

1. There will be no numerical layer names.  All layers will be in an abbreviated format;
example: utilities = util, text = txt.

2. All New buildings will be located by their Geodetic Coordinates.

3. All blocks will be created on layer O.

4. The Contractor shall provide all projects in .DWG file format compatible with autoCAD
Release 13 (or Microstation 5.0, if so directed by the Contracting Officer) on 89 mm
(3-1/2 inch) floppy disks: low or high density is acceptable.

5. The Contractor shall provide a typed copy of layer names, limits, Lt scale, pen
configurations, etc., and contents submitted as part of the Design Analysis and the
final submittal of the disks.

6. All information shall be drawn at full scale. (1:1)

7. All text shall be in mono.

MANDATORY LAYER NAMES (CIVIL SITE PLANS ONLY)

LAYER NAME                        TO INCLUDE                                                      COLOR

BORDER Border, Title Block, N Arrow, Scale   8 (Dark Grey)

TXT Title Block, Text, Notes, Dims  11 (Dark Green)

STRUCT Bldg. Outlines   4 (Cyan)

STRUCT T Bldg. Numbers     (Red)

CONTOURS Index & Intermediate    Index/   4 (Cyan)
                        Intermediate/   1 (Red)

UTILS All   7 (White)

PAVED Paved Roads   2 (Yellow)

PAVED T Street Names   1 (Red)

UNPAVED Unpaved Roads   1 (Red)

Any specific questions regarding layering standards may be referred to the project engineer.
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RECOMMENDED LAYER TITLES

Proposed Layers for a CIVIL/SITE Drawing:

Layer List:  O (Not Used), BORDER, KEYMAP, SITEPLAN, FTPRINT, SOILBOR,
CONTOURS, GRADING, LANDSCP, LAWNSPR, PAVING, WATER, SEWER, STDRAIN,
ELECT, COMM, PHONE, NATGAS, SECTIONS, DETAILS, DEMOL, NEW, DIMS, TXT, MISC

Proposed Layers for a FOUNDATION Drawing:

Layer List:  O (Not Used), BORDER, DEMOL, EXISTING, NEW, DIMS, TXT, MISC, KEYMAP,
FDPLAN, SECTIONS, DETAILS, MISC

Proposed Layers for an ARCHITECTURAL Drawing:

Layer List:  O (Not Used), BORDER, KEYMAP, FLPLAN, DOORS (SWINGS), WDWS, DIMS,
TXT,DEMOL, NEW, SECT, DETAILS, SCHED, INTELV, MISC

Proposed Layers for a STRUCTURAL Drawing:

Layer List:  O (Not Used), BORDER, KEYMAP, FLPLAN, DEMOL, NEW, BLDGSECT,
STRDET, DIMS, TXT, MISC

Proposed Layers for a Roof Drawing:

Layer List:  O (Not Used). BORDER, KEYMAP, FLPLAN, ROOFPLAN, ROOFFRMG,
DEMOL, NEW, DIMS, TXT, MISC

Proposed Layers for an EXTERIOR ELEVATIONS Drawing:

Layer List:  O (Not Used), BORDER, KEYMAP, NELEV, SELEV, EELEV, WELEV, DIMS, TXT,
MISC

Proposed Layers for a MECHANICAL DRAWING:

Layer List:  O (Not Used), BORDER, KEYMAP, FLPLAN, DIMS, TXT, WATER, SEWER,
HVAC, SPRINKLER, SCHED, MISC

Proposed Layers for a HVAC Drawing:

Layer List:  O (Not Used), BORDER, KEYMAP, FLPLAN, DIMS, TXT, HVAC, CONTROLS,
SCHED, MISC

Proposed Layers for a LIGHTING Drawing:

Layer List:  O (Not Used), BORDER, KEYMAP, FLPLAN, ELEDT, DIMS, TXT, DIAG/SCHEM
(DIAGRAMS/SCHEMATICS), SCHED, MISC

Proposed Layers for an ELECTRICAL Drawing:



02002/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 01702(AR)-7

Layer List:  O (Not Used), BORDER, KEYMAP, FLPLAN, ELECT, DIMS, TXT, DETAILS,
DIAGRAMS, SCHED, MISC

Proposed Layers for a COMMUNICATIONS / TELEPHONE Drawing:

Layer List:  O (not Used), BORDER, KEYMAP, FLPLAN, PHONEJCK, COMMDEV,
CIRCUITS, PANELS, DIMS, TXT, DETAILS,DIAGRAMS, SCHED, MISC

END OF SECTION
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SECTION 01703 (AR)

WARRANTY OF CONSTRUCTION

PART 1  GENERAL

1.1  SUBMITTALS

Submittals shall be made in accordance with SECTION 01330: SUBMITTALS. Submittal dates
shall be as defined in PART 3 of this section.

PART 2  PRODUCTS (NOT APPLICABLE)

PART 3  EXECUTION

3.1  WARRANTY OF CONSTRUCTION (APR 1984) (FAR52.246-21):

3.1.1  In addition to any other warranties in this contract, the Contractor warrants, except as
provided in paragraph 3.1.9 of this Clause, that work performed under this contract conforms to
the contract requirements and is free of any defect in equipment, material, or design furnished,
or workmanship performed by the Contractor or any subcontractor or supplier at any tier.

3.1.2  This warranty shall continue for a period of 1 year from the date of final acceptance of the
work.  If the Government takes possession of any part of the work before final acceptance, this
warranty shall continue for a period of 1 year from the date the Government takes possession.

3.1.3  The Contractor shall remedy at the Contractor's expense, any failure to conform, or any
defect.  In addition, the Contractor shall remedy, at the Contractor's expense, any damage to
Government-owned or controlled real or personal property, when that damage is the result of:

a.  the Contractor's failure to conform to contract requirements or

b.  any defect of equipment, material, workmanship, or design furnished.

3.1.4  The Contractor shall restore any work damaged in fulfilling the terms and conditions of this
clause.  The Contractor's warranty with respect to work repaired or replaced will run for 1 year
from the date of repair or replacement.

3.1.5  The Government will notify the Contractor, in writing or by telephone, after the discovery of
any failure, defect, or damage and the Contractor shall respond and be on-site to correct the
problem within 1 working day after notification. The Contractor shall furnish, and maintain, a 24
hour emergency telephone number as the point of contact.  For failures, defects, or damage
causing loss of power or heat, the Contractor shall respond within 4 hours.

3.1.6  If the Contractor fails to remedy any failure, defect, or damage within a reasonable time as
determined by the Government, after receipt of notice, the Government will have the right to
replace, repair, or otherwise remedy the failure, defect, or damage at the Contractor's expense.
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3.1.7  With respect to all warranties, express or implied, from subcontractors, manufacturers, or
suppliers for work performed and materials furnished under this contract, the Contractor shall:

a.  obtain all warranties that would be given in normal commercial practice;

b.  require all warranties to be executed, in writing, for the benefit of the Government, if
directed by the Contracting Officer; and

c.  enforce all warranties for the benefit of the Government, if directed by the Contracting
Officer.

3.1.8  In the event the Contractor's warranty under paragraph 3.1.2 of this clause has expired,
the Government may bring suit at its expense to enforce a subcontractor's, manufacturer's, or
supplier's warranty.

3.1.9  Unless a defect is caused by the negligence of the Contractor or subcontractor or supplier
at any tier, the Contractor shall not be liable for the repair of any defects of material or design
furnished by the Government nor for the repair of any damage that results from any defect in
Government-furnished material or design.

3.1.10  This warranty shall not limit the Government's rights under the Inspection and
Acceptance clause of this contract with respect to latent defects, gross mistakes, or fraud.

3.1.11  After final acceptance of the work, the Contractor shall furnish and install an Equipment
Warranty Sticker on Contractor-installed equipment.  (Same equipment as listed on the
Equipment-In-Place List required under Section 01705)  Lettering shall be block-type upper case
and easily readable.  Sticker shall be of a durable type material and of a type that can be written
on.  Sticker shall state the following:

a.  The title "Equipment Warranty."

b.  Contractor's name and Contract Number.

c.  Date warranty expires.

d.  Point of contact, including name and telephone number.

e.  Manufacturer.

END OF SECTION
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SECTION 01704 (AR)

FORM 1354 CHECKLIST

PART 1   GENERAL

1.1  Procedures

The form which is a part of this specification section shall be completed for any project having
revisions to real property.  The following page contains the basic instructions applicable to the
form.

1.2  Submittal

This form shall be submitted for approval, and be approved a minimum of 30 days before final
inspection of the project.  Failure to have this form completed and approved in time for the final
inspection will result in delay of the inspection until the checklist is completed.

PARTS 2  AND 3  NOT USED
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                    INSTRUCTIONS FOR DD FORM 1354 CHECKLIST

The following checklist is only a guide to describe various parts of new and modified
construction.  Alter this form as necessary or create your own document to give complete
accounting of the real property added or deleted for this contract. All items added, deleted,
replaced, or relocated within the building 1.5 meter (5 foot line), or on site 1.5 meters (5 feet)
beyond the building perimeter must be accounted for completely.  Only a few of the most
common items beyond the 1.5 meter (5 foot) line are included on the checklist under
UTILITIES/SURFACE CONSTRUCTION, add additional items as required by the construction
accomplished..  Attach a continuation sheet and use the checklist format to describe other work
related to this particular project.  Listed on the last page are additional items with units of
measure and descriptive terms.

Costs for each item must include material, tax, installation, overhead and profit, bond and
insurance costs.  This form should be filled out as each item is installed or each phase of work
is completed.

TOTAL FOR ALL ITEMS INCLUDING CONTRACT MODIFICATION COSTS ADDED
TOGETHER SHOULD EQUAL THE TOTAL CONTRACT PRICE.

NOTE:  USE METRIC UNITS OF MEASURE INSTEAD OF ENGLISH UNITS SHOWN.

KEY TO ABBREVIATIONS

AC - Acres
BL - Barrels, Capacity
BTU - British Thermal Unit
CY - Cubic Yards
EA - Each
GA - Gallons, Capacity
HD - Head
kV - Kilovolt-Amperes, Capacity (kVA)
kW - Kilowatts, Capacity
SE - Seats
SF - Square Feet
SY - Square Yard
MB - Million British Thermal Units
MI - Miles
LF - Linear Feet
KG - Thousand Gallons Per Day, Capacity
TN - Ton
#  - Number; How Many
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DD FORM 1354 CHECKLIST
Transfer of Real Property

CONTRACT
NUMBER:______________________________________________________________

CONTRACT
TITLE:_______________________________________________________________

LOCATION:__________________________________________________________________

1.  DEMOLITION (Describe each item removed and the cost of removal.)*

2.  RELOCATION (Describe each item relocated and the cost of relocation.)*

3.  REPLACEMENTS (Describe each item replaced and replacement cost.)*

*Use a continuation sheet if more space is required.  Items should be described
by quantity and the correct unit of measure.
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4.  NEW CONSTRUCTION OVERVIEW:  BUILDING(S)/ADDITION(S) TO A BUILDING - Use
a separate checklist for each building and/or addition.

    (1)  Outside Dimensions:  Length x Width

         (a)  Main Building_________________________________________________
         (b)  Offsets_______________________________________________________
         (c)  Wings_________________________________________________________
         (d)  Basement______________________________________________________
         (e)  Attic_________________________________________________________

    (2)  Number of Usable Floors: _________________

    (3)  Construction:  Exterior Materials Used

         (a)  Foundation (such as concrete)_________________________________
         (b)  Floors (such as wood, concrete)_______________________________
         (c)  Walls (such as wood siding, metal, CMU)_______________________
         (d)  Roof (such as metal, comp., built-up)_________________________

    (4)  Utilities ENTERING Building: Measure lineal meters (LF) from building entry to next
larger
size of pipe

         (a)  Water (size & type of pipe; number of lineal meters (LF)_____________________
         (b)  Gas (size & type of pipe; number of lineal meters (LF)_______________________
         (c)  Sewer (size & type of pipe; number of lineal meters (LF)_____________________
         (d)  Electric (phase, voltage, size & type of wire, connected load
              in amps_______________________________________________________

    (5)  Air Conditioning:

         (a)  Type__________________________________________________________
         (b)  Capacity Kilograms (TONS)_______________________________________________
         (c)  SQ METERS (SQ YDS) covered by
system______________________________________

    (6)  Heating:

         (a)  Source________________________________________________________
         (b)  Fuel__________________________________________________________
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    (7)  Hot Water Facilities:

         (a)  Capacity Liters (GAL)________________________________________________
         (b)  Temperature Rise______________________________________________

         BUILDING COST:_______________

5.  BUILDING SYSTEMS (INTERIOR)

    A.  FIRE PROTECTION:
      Property Code
(1)  (880 50/880-211) CLOSED HEAD AUTO SPRINKLERS - Square Meters (SF) & HD (wet or
dry pipe; # of Lineal Meters (LF) of service pipe; type of pipe & # of heads; # of Square Meters
(SF) covered by system)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(2)  (880 50/880-212) OPEN HEAD DELUGE SYSTEM - Square Meters (SF) & HD (# of Lineal
Meters (LF) of service pipe; type of pipe; # of heads; # of  Square Meters (SF) covered)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(3)  (880 10/880-221) AUTO FIRE DETECTION SYSTEM - Square Meters (SF) & EA (# of
alarms-horns, bells, etc.; # of smoke detectors; # of heat detectors; # of fire alarm panels;
# of radio transmitters/antennae)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(4)  (880 20/880-222) MANUAL FIRE ALARM SYSTEM - EA (# of pull stations; # of
alarm horns; # of fire extinguisher cabinets)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________
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(5)  (880 60/880-231) CO2 FIRE SYSTEM (# of bottles & size of bottles in kilograms (lbs.))
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(6)  (880 60/880-232) FOAM FIRE SYSTEM - EA (# of tanks - capacity in kilograms (lbs.) )
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(7)  (880 60/880-233) OTHER FIRE SYSTEM - EA
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(8)  (880 60/880-234) HALON 1301 FIRE SYSTEM - EA (# of bottles & size of bottles in
kilograms (lbs.))
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

    B.  SECURITY:

(1)  (880 40/872-841) SECURITY ALARM SYSTEM - EA (name of system installed)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

    C.  HEATING/COOLING SYSTEMS

(1)  (826 10/890-126) A/C WINDOW UNITS - kilograms (TN) & Square Meters (SF)-(# of units
installed; amount of Square Meters (SF) covered per unit; size & capacity of each unit)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________
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(2)  (826 14/890-125) A/C PLT LESS THAN 4,536 kilograms (5 TN) - kilograms (TN) & square
meters (SF)-(# of kilograms (TN); # of square meters (SF) covered)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(3)  (826 13/890-121) A/C PLT 4,536 to 22,680 kilograms (5 TO 25 TN) - kilograms (TN)-(# of
kilograms (TN); # of square meters (SF) covered)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(4)  (826 12/826-122) A/C PLT 22,680 to 2,267,962 kilograms (25 TO 100 TN) - kilograms (TN)-
(# of kilograms (TN); # of square meters (SF) covered)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ___________

(5)  (826 11/826-123) A/C PLT OVER 2,267,962 kilograms (100 TN) - kilograms (TN)-(# of
kilograms (TN); # of square meters (SF) covered)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ___________
(6)  (821 33/821-115) HEATING PLT 220/1026 W (750/3500 MB) - W (MB)-(# of kW (MBH); type
of heating system - Ex:  Warm air furnace, central)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(7)  (821 32/821-116) HEATING PLT OVER 1026 W (3500 MB) - W(MB)-(# of kW (MBH); type of
heating system)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(8)  (811 60/811-147) ELEC EMERGENCY POWER GENERATOR-KW-(size of engine;
rating of generator in kilowatts & voltage)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
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____________________________________________________________________________
COST:  ___________

(9)  (81190 or 82320-gas) STORAGE TANK FOR HEATING or GENERATOR FUEL-Liters (GA);
TYPE; FUEL-(Size, type of tank, kind of fuel & # of liters (gallons))
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

                                   SITE WORK

6.  UTILITIES/SURFACE CONSTRUCTION:

(1)  (812 41/812-223) PRIM DISTR LINE OH-Lineal Meters (LF)-(# Lineal Meters (LF) of wire;
size & type of wire; # of poles; voltage)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(2)  (812/81360) TRANSFORMERS-KVA
                          POWER POLES-Lineal Meters (LF)
(# poles; # transformers - pad or pole mounted; kVA of wire; # Lineal Meters (LF) of wire)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ___________

(3)  (812 40/812-224) SEC DISTR LINE OH-Lineal Meters (LF)-(voltage; size & type of wire;
# transformers; kVA; # Lineal Meters (LF) of wire; # of service drops; # poles)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(4)  (812 42/812-225) PRIM DISTR LINE UG-Lineal Meters (LF)-(kVA; voltage; type of conduit &
size(encased or direct burial); size & kind of wire inside conduit; Lineal Meters (LF) of wire &
conduit)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________
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(5)  (812 42/812-226) SEC DISTR LINE UG-Lineal Meters (LF)-(type of conduit & size; type &
size of wires in conduit; Lineal Meters (LF) of conduit & wire inside conduit; voltage)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(6)  (812 30/812-926) EXTERIOR LIGHTING-EA-(streets or parking area lights) (#
& type of lights; whether pole mounted or not; # Lineal Meters (LF) of connecting wire if pole
mounted)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(7)  (824 10/824-464) GAS MAINS-Lineal Meters (LF) (size, type, & # of Lineal Meters (LF) of
pipe)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(8)  (831 90/831-169) SEWAGE SEPTIC TANK-thousand liters (KG)-(size, kind of material, &
capacity)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(9)  (832 10/832-266) SANITARY SEWER-Lineal Meters (LF)-(sizes & types of pipes - # of
Lineal Meters (LF) of each; # of cleanouts; # & size of manholes)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(10)  (842 10/842-245) WATER DISTR MAINS (POTABLE)-Lineal Meters (LF)-(# Lineal Meters
(LF) & size, type of pipe)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ___________
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(11)  (843 11/843-315) FIRE HYDRANTS-EA-(#; size & type)
DESCRIPTION:
____________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
COST:  ____________

(12) (851 90/851-143) CURBS & GUTTERS-Lineal Meters (LF)-(# Lineal Meters (LF); material;
width & height)
DESCRIPTION:  (Is curb extruded or standard?)
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(13)  (851 90/851-145) DRIVEWAY-Square Meters (SY)-Square Meters (SY); material used;
thickness)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(14)  (851 10/12/851-147) ROAD-Square Meters (SY) & Lineal Meters (LF)-Square Meters (SY);
material used; thickness; Lineal Meters (LF) )
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(15)  (85210/11 /852-262) VEHICLE PARKING-Square Meters (SY)-Square Meters (SY); material
used; thickness; # of bollards; # of wheel stops; # of regular parking spaces; # of handicap
spaces)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(16)  (852 20/852-289)  SIDEWALKS-Square Meters (SY) & Lineal Meters (LF)-(# Square Meters
(SF) & Lineal Meters (LF); dimensions of each section & location; thickness; material used)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________
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(17)  (871 10/871-183) STORM DRAIN DISPOSAL-Lineal Meters (LF)-(# Lineal Meters (LF) of
pipe; sizes & types of pipe; # of catch basins & manholes & sizes of each)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(18)  (872 15/872-247) FENCE, SECURITY (ARMS)-Lineal Meters (LF)-(# of Lineal Meters (LF);
fence material; # & type of gate(s); # strands of barbed wire on top)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(19)  (87210/12/872-248) FENCE, INTERIOR-Lineal Meters (LF)-(# of Lineal Meters (LF); fence
material; # & kind of gate(s)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(20)  (890 70/890-187) UTILITY VAULT(4 or more transformers)- Square Meters (SF) (# Square
Meters (SF); dimensions of vault; # of transformers)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(21)  (135 10/135-583) TEL DUCT FACILITY-Lineal Meters (LF)-(# of Lineal Meters (LF); size &
type of conduit; type of wire)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST:  ____________

(22)  (135 10/135-586) TEL POLE FACILITY-Lineal Meters (LF)-(# Lineal Meters (LF) & type of
wire; # of poles)
DESCRIPTION:
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
COST: _____________
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7.  INSTALLED EQUIPMENT:  Furnish an Equipment-In-Place List.  Any price related to
equipment should already be included in this checklist.

8.  SYSTEMS NOT PREVIOUSLY LISTED:  Attach a separate sheet and use the same format
to describe the system(s).  Example:  CATV system, intercom system, or other utilities and
surface construction not described on this checklist.

9.  ASBESTOS REMOVAL :  Furnish a description by building of the number of Lineal Meters
(LF) of asbestos removed, number of Lineal Meters (LF) of reinsulation, number of Square
Meters (SF) of soil encapsulation, and number and size of tanks, etc., where asbestos was
removed. Also, identify buildings by their numbers and use.

10.  MAINTENANCE/RENOVATIONS:  List by building number and describe all additions and
deletions by quantity and the correct unit of measure.  Furnish a cost per building.
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UTILITIES/SURFACE CONSTRUCTION - Listed below are some additional items which may
or may not apply to your contract.  EACH item installed on site should be listed and priced
separately even if not included on this checklist.

(1)  IRRIGATION SYSTEM(-Lineal Meters (LF) of pipe; size & type of pipe; number and type of
heads)
(2)  UNDERGROUND/ABOVEGROUND STORAGE TANKS(-Liters (GA), type of tank; material
stored)
(3)  (833-354) DUMPSTER ENCLOSURE(-Square Meters (SF) & dimensions)
(4)  (890-152) UNLOADING PAD(-Square Meters (SY); material)
(5)  SIGNAGE-(Dimensions; material)
(6)  (12580) CATHODIC PROTECTION(kilometers; Lineal Feet) (MI; LF)
(7)  (87270 LIGHTNING PROTECTION-Lineal Feet (LF)
(8)  (81290) POLE DUCT RISER(-Lineal Feet (LF, type of material)
(9)  RAMPS-Square Meters (SF), material; Cubic Meters (CY) if concrete-use code for sidewalk
if concrete)
(10) (89080/890-158) LOAD AND UNLOAD PLATFORM-Square Meters (SF)
(11) (83240/832-255) INDUSTRIAL WASTE MAIN-Lineal Meters (LF)
(12) WHEEL STOPS-(EA; size & material)
(13) (81350) OUTDOOR INTEGRAL DISTR CTR-(kVA)
(14) (45110) OUTDOOR STORAGE AREA-Square Meters (SF)
(15) (73055/730-275) BUS/WAIT SHELTER-Square Meters (SF)
(16) (690-432) FLAGPOLE-(EA; dimensions)
(17) (93210) SITE IMPROVEMENT-(JOB)
(18) (93220) LANDSCAPE PLANTING (Hectare (Acre); EA; Square Meters (SF))
(19) (93230) LANDSCAPE BERMS/MOUNDS-Square Meters (SY)
(20) (93410) CUT AND FILL-Cubic Meters (CY)
(21) (843-315) FIRE HYDRANTS-(EA; Type)
(22) (14970) LOADING AND UNLOADING DOCKS AND RAMPS (not connected to a
building)-Square Meters (SF) (23) BICYCLE RACK-(EA)
(24) (85140/812-928) TRAFFIC SIGNALS-(EA)
(25) (87210) FENCING OR WALLS-Lineal Meters (LF)
(26) (15432) RIPRAP-Lineal Meters & Square Meters (LF & SY)
(27) (75061) GRANDSTAND OR BLEACHERS-(EA; SE)
(28) 87150/871-187) RETAINING WALLS-Lineal Meters; Square Meters (LF; SY); material

 NOTE:  5 Digit Codes-Army; 6 Digit Codes-Air Force

END OF SECTION
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SECTION 01415 (A)

METRIC MEASUREMENTS

PART 1 GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 380 (1993) Practice for Use of the International System of Units
(SI)

ASTM E 621 (1994) Practice for Use of Metric (SI) Units in Building
Design and Construction

1.2   GENERAL

This project includes metric units of measurements.  The metric units used are the International
System of Units (SI) developed and maintained by the General Conference on Weights and
Measures (CGPM); the name International System of Units and the international abbreviation SI
were adopted by the 11th CGPM in 1960.  A number of circumstances require that both metric SI
units and English inch-pound (I-P) units be included in a section of the specifications.  When
both metric and I-P measurements are included, the section may contain measurements for
products that are manufactured to I-P dimensions and then expressed in mathematically
converted metric value (soft metric) or, it may contain measurements for products that are
manufactured to an industry recognized rounded metric (hard metric) dimensions but are
allowed to be substituted by I-P products to comply with the law.  Dual measurements are also
included to indicate industry and/or Government standards, test values or other controlling
factors, such as the code requirements where I-P values are needed for clarity or to trace back
to the referenced standards, test values or codes.  For American Society for Testing and
Materials (ASTM) references in the technical specifications, the Contractor shall use the metric
publication, if one is available (For example:  ASTM A 36, use ASTM A 36M).  An acceptable
substitute to hard Metric SI Concrete Masonry Units (CMU) and Recessed Lighting Fixtures
(RLF) is English in-pound (soft metric) CMU and RLF.  The Contractor shall be responsible for
any adjustments required to accommodate these alternative English in-pound units at no
additional cost to the Government.

1.3   USE OF MEASUREMENTS

Measurements shall be either in SI or I-P units as indicated, except for soft metric
measurements or as otherwise authorized.  The Contractor shall be responsible for all
associated labor and materials when authorized to substitute one system of units for another
and for the final assembly and performance of the specified work and/or products.
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1.3.1   Hard Metric

A hard metric measurement is indicated by an SI value with no expressed correlation to an I-P
value, i.e., where an SI value is not an exact mathematical conversion of an I-P value, such as
the use of 100 mm in lieu of 4 inches.  Hard metric products are required when only metric
dimensions are indicated, except for Contractor’s options as outlined in paragraph GENERAL
above.  Hard metric measurements are often used for field data such as distance from one point
to another or distance above the floor.  Products are considered to be hard metric when they are
manufactured to metric dimensions or have an industry recognized metric designation.

1.3.2   Soft Metric

a.  A soft metric measurement is indicated by an SI value which is a mathematical
conversion of the I-P value shown in parentheses e.g. 38.1 mm (1-1/2 inches).  Soft metric
measurements are used for measurements pertaining to products, test values, and other
situations where the I-P units are the standard for manufacture, verification, or other
controlling factor.  The I-P value shall govern while the metric measurement is provided for
information.

b.  A soft metric measurement is also indicated for products that are manufactured in
industry designated metric dimensions but are required by law to allow substitute I-P
products.  These measurements are indicated by a manufacturing hard metric product
dimension followed by the substitute I-P equivalent value in parentheses e.g., 190 x 190 x 390
mm (7-5/8 x 7-5/8 x 15-5/8 inches).

1.3.3   Neutral

A neutral measurement is indicated by an identifier which has no expressed relation to either an
SI or an I-P value (e.g., American Wire Gage (AWG) which indicates thickness but in itself is
neither SI nor I-P).

1.4   COORDINATION

Discrepancies, such as mismatches or product unavailability, arising from use of both metric
and non-metric measurements and discrepancies between the measurements in the
specifications and the measurements in the drawings shall be brought to the attention of the
Contracting Officer for resolution.

1.5   RELATIONSHIP TO SUBMITTALS

Submittals for Government approval or for information only shall cover the SI or I-P products
actually being furnished for the project.  The Contractor shall submit the required drawings and
calculations in the same units used in the contract documents describing the product or
requirement unless otherwise instructed or approved.  The Contractor shall use ASTM E 380
and ASTM E 621 as the basis for establishing metric measurements required to be used in
submittals.  For quick reference the :METRIC REFERENCE CHARTS”  and “METRIC
CONVERSION CHARTS” attached herein may be used.

PART 2 PRODUCTS & PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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SECTION 01450 (A)

CHEMICAL DATA QUALITY CONTROL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

CODE OF FEDERAL REGULATIONS (CFR)

40 CFR 261 Identification and Listing of Hazardous Waste

40 CFR 262 Standards Applicable to Generators of Hazardous
Waste

40 CFR 268 Land Disposal Restrictions

49 CFR 172 Hazardous Materials Table, Special Provisions,
Hazardous Materials Communications, Emergency
Response Information, and Training Requirements

49 CFR 178 Specifications for Packagings

ENGINEERING MANUALS (EM)

EM 200-1-1 (1994) Validation of Analytical Chemistry Laboratories

EM 200-1-3 (1994) Requirements for the Preparation of Sampling
and Analysis Plans Ch 1

EM 200-1-6 (1997) Chemical Quality Assurance

ENGINEERING REGULATIONS (ER)

ER 1110-1-263 (1996) Data Quality Management for Hazardous, Toxic,
Radioactive Waste Remedial Activities

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 540/R 94-012 (1994) Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review

EPA 540/R 94-013 (1994) Contract Laboratory Program National
Functional Guidelines for Organic Data Review

EPA SW-846 (Rev O; updates I, II, IIA, IIB, and III) Test Methods for
Evaluating Solid Waste (Vol IA, IB, IC, and II)
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U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY (USAEHA)

USAEHA Sample Protocol (1993) Sampling Protocol Building Demolition Debris
and Buildings Painted with Lead-Based Paint

1.2   ACRONYMS

The definition of acronyms used by the Contractor that pertain to chemical data quality control
shall be clearly defined for all contract related products and communications.

1.3   MEASUREMENT AND PAYMENT

Separate payment will not be made for providing and maintaining the chemical data quality
requirements including the chemical data quality management, chemical data validation,
minimum chemical data reporting requirements, and chemical data quality submittal
requirements; these costs shall be included in the applicable unit prices or lump sum prices
contained in the bidding schedule.

1.4   CHEMISTRY REQUIREMENTS

Chemical Data Quality Control (CDQC) shall be as defined in ER 1110-1-263; this ER, which
integrates USACE guidance on the subject, shall be supplemented by EM 200-1-6 for detail
technical guidance on CDQC.  Tables and charts defining Design Analysis (DA), ROD, and
remedial technology specific chemistry shall be according to or consistent with EM 200-1-3.

1.4.1   Site History

Mountain Home Air Force Base is home to the 366th Wing, Air Combat Command.  The Wing
stands ready to rapidly deploy worldwide as a composite air expeditionary wing flying fighter,
bomber, and refueling/support aircraft.  Aircraft from the 366th Wing, as well as transient
aircraft utilize the parking apron also known as the “Mobility Ramp” between Base
Operations, and Taxiways “C” and “D”.  This project is to repair the Mobility Ramp.  Petroleum
hydrocarbon contamination, in the form of jet fuel (JP-4, JP-5, and JP-8), is suspected in
subsurface soils underlying the existing Mobility Ramp.  A site investigation conducted in
August 2001 showed no levels of benzene, toluene, ethylbenzene, and xylenes (BTEX) or
polynuclear aromatic hydrocarbons (PAHs) associated with jet fuel above Idaho Department
of Environmental Quality (IDEQ) Tier 0 Soil Cleanup Levels.  However, not all proposed
locations were sampled.

1.4.2   Data Quality Objectives (DQO)

Sample acquisition, chemical analysis and chemical parameter measurements shall be
performed so that the resulting data meet and support data use requirements.

The data objectives are: to determine whether contamination remains in excavations of
contaminate sub-surface soils underlying the existing paved aircraft parking and taxiway
areas within project boundaries and to determine whether remaining contamination meets
IDEQ Tier 0 soil cleanup levels.
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The chemical data shall be acquired, documented, verified and reported to ensure that the
specified precision, accuracy, representativeness, comparability, completeness and
sensitivity requirements are achieved.

1.4.3   Sampling, Analysis and Measurement

1.4.3.1   Soil Samples

Soil samples shall be collected and analyzed and shipped to a primary laboratory according
to Section 2111A - EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL.

1.4.3.5   Manifesting Samples (NOT USED)
1.4.3.6   Process Gas and Particulate Emission Samples (NOT USED)
1.4.3.7   Real-Time Instrumental Measurement Samples (NOT USED)
1.4.3.8   Perimeter Air Monitoring Samples (NOT USED)
1.4.3.9   Compatibility Field Testing for Bulking Operations (NOT USED)
1.4.3.10   Demolition Samples (NOT USED)

1.4.3.11   Field Screening

Field screening shall include photoionization detector or flame ionization detector or similar
methods.

1.5   QUALITY ASSURANCE ELEMENTS

The Contractor shall be responsible for the following QA elements necessary to monitor and
ensure the quality of chemical data produced.

1.5.1   Laboratory Validation Requirements

The Contractor shall propose the minimum number of laboratories that can attain or have
attained U.S. Army Corps of Engineers (USACE) validation in accordance with EM 200-1-1
and consistent with contract required chemical data quality.  The Contractor may propose
laboratories that shall subsequently be validated by the USACE, or select currently validated
USACE laboratories.  The Contractor shall identify all proposed project laboratories in the
sampling and analysis plan (SAP).  If a proposed analytical laboratory cannot meet specified
analytical requirements or achieve the required validation, the Contractor shall select another
laboratory.  If not currently validated, the USACE laboratory validation process requires a
nominal 120 day process.

1.5.2   Quality Assurance Sample Collection and Analysis

The Contractor shall be responsible for collection and transportation of QA samples to the QA
laboratory.  Samples for all analyses (except volatiles) shall be taken as splits of
homogenized samples.  Samples for volatiles shall be collected as discrete
duplicates/triplicates.  Samples shall be collected at a rate of 10 percent per matrix per
analysis per sampling event.
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1.5.4   Review of Primary Laboratory Data

The Contractor shall be responsible for the independent data review of the entire primary data
set.

To ensure that project data are sufficient to meet both qualitative and quantitative DQOs,
laboratory data deliverables permitting a data quality assessment are required.

Information provided will be sufficient to review the data with respect to:

• Holding times and conditions
• Detection/quantitation limits
• Initial and continuing calibration
• Surrogate recoveries
• Laboratory duplicates and MS/MSDs
• Precision and accuracy
• Representativeness
• Comparability
• Completeness
• Method SOP adherence

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Sampling and Analysis Plan; G,.

The SAP including the Field Sampling Plan (FSP) and the Quality Assurance
Project Plan (QAPP), no later than 14 days after receipt of notice to proceed.

Test Reports

Chemistry Data Package; FIO,

The chemistry data package shall be provided as an attachment to the CDFR at the
end of the project.

Chemical Data Final Report; G,

The CDFR, within 14 days of completing work at the site, before final payment.
Each report shall be labeled with the contract number, project name and location.
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1.7   QUALIFICATIONS

1.7.1   Chemical Quality Control Officer

As a minimum, the Contractor's Chemical Quality Control Officer shall have: an MS degree in
Chemistry; 5 years of experience related to investigations, studies, design and remedial
actions at HTRW sites; and 2 field seasons (or one continuous calendar year experience) in
calibration and operation of various field monitoring devices as well as standard analytical
chemistry methods common for analyzing soil, water, air and other materials for chemical
contamination assessment, including hazardous waste manifesting.  The Chemical Quality
Control Officer shall ensure that all chemistry related objectives including responsibilities for
DQO definitions, sampling and analysis, project requirements for data documentation and
validation, and final project reports are attained.  The Chemical Quality Control officer need
not be present onsite during routine sampling, but shall be available for consultation with
Government and Contractor personnel.

1.7.2   Project Chemist

As a minimum, the Contractor's Senior Chemist shall have: an MS degree in Chemistry; 5
years of experience related to investigations, studies, design and remedial actions at HTRW
sites; 2 field seasons experience in calibrating and operating various field monitoring devices;
and 4 years of experience in the operation of an HTRW commercial laboratory with standard
analytical chemistry methods common for analyzing soil, water, air and other materials for
chemical contamination assessment, including data for hazardous waste manifesting.  The
project chemist shall ensure that all chemistry related goals of the program are attained.  The
project chemist shall be onsite during all sampling events and shall also be available for
consultation with Government personnel.

1.7.3   Environmental Sampler

As a minimum, the Contractor's Environmental Sampler shall have: a BS degree in
Chemistry, Environmental Science, Engineering, Geology, Hydrology, or a related field; 4
years of experience in the development and preparation of SAP and work plans; 4 years of
experience in and knowledge of EPA methods for collecting environmental and hazardous
waste samples; 4 years of experience in operation of field screening equipment (e.g. PID,
FID, infrared spectrometer, immunoassay, etc.); and 2 field seasons of experience with the
particular field screening techniques for use on this project.  The Environmental Sampler shall
collect all onsite samples and perform all field screening tests.  The Environmental Sampler
shall review the sampling results, and provide recommendations for the Contractor's sampling
program.  The Environmental Sampler shall be onsite during excavation and stockpiling
operations involving contaminated soil or soil to be checked for contamination.

1.8   COORDINATION MEETING

After the preconstruction conference, before any sampling or testing, the Contractor and the
Contracting Officer will meet at the construction site  to discuss the CQC Plan and the SAP.
The coordination meeting will be simultaneous to any CQC coordination meeting required in
Section 01451 CONTRACTOR QUALITY CONTROL unless otherwise indicated or directed.
A list of definable features that involve chemical measurements shall be agreed upon.  At a
minimum, each matrix (soil, water, air, containerized wastes, radioactive wastes, instrumental
chemical parameter measurement, etc.) shall be a definable work feature.  Management of
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the chemical data quality system including project DQO, project submittals, chemical data
documentation, chemical data assessment, required sampling and analysis protocols, and
minimum data reporting requirements shall be agreed upon.  The meeting will serve to
establish an interrelationship between the Contractor's chemical data quality management
and Government chemical quality assurance requirements.  Minutes of the meeting will be
documented by the Government and shall be signed by both the Contractor and the
Contracting Officer.  The minutes will include any or all unresolved chemical issues along with
the conditions for resolution and will become a part of the contract file.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

The Contractor shall be responsible for chemical sample acquisition, sample analysis,
instrumental measurements of chemical parameters and for chemical data quality control.  An
effective chemical data quality control system shall be established that meets the
requirements for the chemical measurement DQO applicable to the project.  The system shall
cover chemical measurements pertaining to and required for Contractor and subcontractor
produced chemical data.  The Contractor shall control field screening, sampling, and testing
in conjunction with remedial activities to meet all DQO; minimize the amount of excavated
material requiring temporary storage; prevent dilution of contaminated soils with clean soils;
and ensure completion of work within the required time.

3.2   QUALITY CONTROL PLAN

3.2.1   Additional Requirements

In addition to the quality control requirements specified in Section 01451 CONTRACTOR
QUALITY CONTROL, the CQC Plan shall incorporate the qualifications, authority and
responsibilities of all chemical quality management and support personnel.  Chemical
measurements including sampling and/or chemical parameter measurement will not be
permitted to begin until after production and acceptance of the CQC Plan, and Government
approval of the SAP.

3.2.2   Chemistry Elements of the CQC Plan

To cover contract related chemical measurements by the Contractor and all subcontractors,
the CQC Plan shall include the following as a minimum.

3.2.2.1   Qualifications

Names, education, experience qualifications, authorities, and decision-making responsibilities
of all chemical quality management and support personnel.  The CQC Plan shall contain a
copy of a letter from the project QC manager designating and authorizing a Chemical Quality
Control Officer and chemical quality control organization staff.
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3.2.2.2   Authority and Responsibility

A diagram, flow chart, or figure clearly depicting the chemical data quality management and
support staff and the authority and responsibility of each for chemical sampling and analysis,
procedures for corrective actions, deliverables and submittals, deviations and changes,
chemical quality documentation, data validation, minimum data reporting requirements, and
DQO for chemical parameter measurement by the Contractor and subcontractors.  The
contents of this section of the CQC Plan shall be included in the applicable "Project
Organization" elements of the FSP and the QAPP.

3.3   SAMPLING AND ANALYSIS PLAN

The SAP shall be prepared in accordance with CDQC requirements and EM 200-1-3.  The
SAP shall be a single document that contains two distinct elements:  FSP and QAPP.
Sections of the FSP and QAPP shall be cross referenced.  The SAP shall confirm the
Contractor's understanding of the contract requirements for chemical data quality control, and
shall describe procedures for field sampling and sample submittal for analysis, field chemical
parameter measurement, data documentation, data assessment and data reporting
requirements.  The SAP shall delineate the methods the Contractor intends to use to
accomplish the chemical quality control items to assure accurate, precise, representative,
complete, legally defensible and comparable data.  The SAP shall describe all chemical
parameter measurements for all matrices for all phases of the remediation contract.  As a
single interrelated document, the SAP shall be provided to field and laboratory personnel.
The Contractor may propose original/innovative approaches to chemical parameter
measurements for cost reduction and remediation efficiency by abbreviated sampling,
contingency sampling and/or contingency analysis, indicator or tracer analysis, onsite
analytical services, equivalency or screening methods.  The SAP shall clearly identify the
Contractor obtained laboratories.  The Contractor shall furnish copies of the Government
approved SAP to all laboratories and the Contractor's field sampling crew.  The SAP shall
address all levels of the investigation with enough detail to become a document which may be
used as an audit guide for field and laboratory work.

3.3.1   Field Sampling Plan

The FSP shall contain necessary technical detail and direction for the field personnel to
understand sampling and field measurement requirements.  The FSP shall provide a
comprehensive description and full detail for personnel to perform all onsite activities required
to attain project DQO, including: locations of samples, sampling procedures for onsite and
offsite chemical analysis, summaries of analyses to be performed on samples, shipment of
samples for offsite analyses, performance of onsite and offsite instrumental parameter
measurements, data documentation and reporting requirements.

3.3.2   Quality Assurance Project Plan

The QAPP shall contain necessary technical detail and direction for field and laboratory
personnel to understand project sample analysis, quality control and data reporting
requirements, analytical methods, required detection limits, QC requirements, and data
validation and reporting requirements.
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3.4   CHEMISTRY DATA PACKAGE

The chemistry data package shall be produced and provided through USACE CO as an
attachment to the CDFR.  The chemistry data package shall contain information to
demonstrate that the project's DQO have been fulfilled.  The QA function will compare QA
sample results to corresponding primary sample results, will assess the Contractor's
compliance with the SAP, and will recommend corrective action as necessary.

3.5   CONTROL OF CHEMICAL DATA QUALITY

Contractor chemical data quality control shall ensure that a quality control program is in place
that assures sampling and analytical activities and the resulting chemical parameter
measurement data comply with the DQO and the requirements of the SAP.  The Contractor
shall utilize the three-phase control system that includes a preparatory, initial and follow-up
phase for each definable feature of work.  The Contractor's three-phase chemical data control
process shall ensure that data reporting requirements are achieved and shall be implemented
according to Section 01451 CONTRACTOR QUALITY CONTROL.  The three-phase
chemical data control process shall be combined with that under Section
01451CONTRACTOR QUALITY CONTROL.

3.6   ANALYTICAL TESTING LABORATORIES

The Contractor shall propose the analytical laboratories to be used for the primary samples
analyses.  Laboratory validation requirements shall be in accordance with paragraph
Laboratory Validation Requirements.  The Contractor may utilize its own laboratory or utilize
subcontract laboratories to achieve the primary required sample analyses.

3.6.1   Laboratory Analytical Requirements

The Contractor shall provide the specified chemical analyses by the Contractor's laboratory.
The Contractor shall provide chemical analyses to achieve the project DQO for all parameters
specified by the methods.  To give the USACE programs the greatest flexibility in the
execution of its projects, the EPA SW-846 methods are generally the methods employed for
the analytical testing of environmental samples.  These methods are flexible and shall be
adapted to individual project-specific requirements.

3.6.2   Laboratory Performance

The Contractor shall provide continued acceptable analytical performance and shall establish
a procedure to address data deficiencies noted by review and/or quality assurance sample
results.  The Contractor shall provide and implement a mechanism for providing analytical
labs with the SAP or QAPP portion of the SAP, for monitoring the lab's performance and for
performing corrective action procedures.  The Contractor shall acquire analytical services with
additional USACE validated laboratories in the event a project lab loses its validation status
during the project.

3.7   CHEMICAL DATA FINAL REPORT

The CDFR shall be produced including a summary of quality control practices employed and
all chemical parameter measurement activities after project completion.  As a minimum, the
CDFR shall contain the following:
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a.  Summary of project scope and description.

b.  Summary of any deviations from the design chemical parameter measurement
specifications.

c.  Summary of chemical parameter measurements performed as contingent
measurements.

d.  Summary discussion of resulting data including achieving data reporting
requirements.

e.  Summary of achieving project specific DQO.

f.  Presentation and evaluation of the data to include an overall assessment on the
quality of the data for each method and matrix.

g.  Internal QC data generated during the project, including tabular summaries
correlating sample identifiers with all blank, matrix spikes, surrogates, duplicates,
laboratory control samples, and batch identifiers.

h.  A list of the affected sample results for each analyte (indexed by method and matrix)
including the appropriate data qualifier flag (J, B, R, etc.), where sample results are
negatively impacted by adverse quality control criteria.

i.  Summary of field and laboratory oversight activities, providing a discussion of the
reliability of the data, QC problems encountered, and a summary of the evaluation
of data quality for each analysis and matrix as indicated by the laboratory QC data
and any other relevant findings.

j.  Conclusions and recommendations.

k.  Appendices containing:  (1) Chemistry data package, and  (2) Results of the
Chemical Quality Assurance Report (CQAR).  The CQAR is a Government
produced document achieved through the inspection and analysis of QA samples
and corresponding project sample data.  The CQAR will include review of all QC
parameters such as holding times, detection limits, method blanks, surrogate
recoveries, matrix spikes and duplicates, and inter-laboratory and intra-laboratory
data comparisons.

3.8   DOCUMENTATION

Documentation records shall be provided as factual evidence that required chemical data has
been produced and chemical data quality has been achieved.  The documentation shall
comply with the requirements specified in paragraphs SAMPLING AND ANALYSIS PLAN,
CHEMISTRY DATA PACKAGE, and CHEMICAL DATA FINAL REPORT.

3.9   NOTIFICATION OF NON-COMPLIANCE

The Contracting Officer will notify the Contractor of any detected noncompliance with the
foregoing requirements.  The Contractor shall take immediate corrective action after receipt of
such notice.

END OF SECTION
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SECTION 01010 (R) 
 

GENERAL REQUIREMENTS  
(Repair Runway) 

 
1 GENERAL 
 
1.1 PROJECT DESCRIPTION 
 

The project to repair Runway 12/30 at Mountain Home Air Force Base, Idaho consists of the 
demolition and replacement of portland cement concrete slabs to reconstruct the 12 and 30 
ends of the runway.  The project also includes mill and overlay the existing asphalt pavement 
of Runway 12/30. 

 
1.1.1 The work includes but is not limited to: 
 
1.1.1.1 Place temporary relocated threshold marking for use during reconstruction of the 12 
and 30 ends of the runway. 
 
1.1.1.2 Complete demolition and removal of all identified slabs, to include removal of existing 
base course. 
 
1.1.1.3 Crush and screen demolished concrete to be reused as base course. 
 
1.1.1.4 Place, grade and compact crushed concrete base course in compliance with these 
specifications. 
 
1.1.1.5 Place, cure and finish new Portland Cement Concrete (PCC).  Saw joints and install 
joint sealant. 
 
1.1.1.6 Mill, repair cracks and overlay the Asphaltic Concrete (AC) runway surface. 
 
1.1.1.7 Place, grade and compact crushed concrete base course and pave Asphaltic 
Concrete (AC) shoulders. 
 
1.1.1.8 Install untra-high molecular (UHMW) polyethylene panels under the aircraft arresting 
system barrier cable as shown on the drawings. 
 
1.1.1.9 Install Runway Ice Detection System.  Installation shall include all work necessary to 
repair and upgrade the system, including sensors, wires, processing units, hardware and 
software.  All work shall be accomplished in accordance with manufacturer's recommendations. 
 
1.1.1.10 Replace a limited number of high intensity runway edge lights, to include new light, 
light base and concrete vault. 
 
1.1.1.11 Paint pavement markings as shown on drawings.  This includes temporary markings 
before construction and permanent markings after construction is complete.  All temporary 
markings will be removed after the project is complete. 
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1.1.1.12 Groove reconstructed runway pavement. 
 
1.1.1.13 Optional Bid Items 0012 and 0013:  Repair Taxiway A in conjunction with mill and 
overlay existing Runway 12/30 asphalt pavement. 
 
1.1.1.14 Optional Bid Items 0014 and 0015:  Repair Taxiway E in conjunction with reconstruct 
Runway 30. 
 
1.1.2 Definitions 
 

The following terms relate to this project: 
 
1.1.2.1 Contracting Officer (CO): 
 

This shall refer to the person or persons on base authorized to enter into, administer and 
terminate contracts and make related determinations and findings.  The term includes certain 
Authorized Representatives of the CO acting within the limits of their authority as delegated 
by the CO.  As defined in the Federal Acquisition Regulation (FAR) 52.201-1 (b). 

 
1.1.2.2 Flightline: 
 

This term refers to the general area where aircraft operations, including taxiing, flying, 
maintenance and related activities, take place.  Includes not only areas where aircraft park 
and operate, but also roads and buildings adjacent to the airfield associated with the support 
of aircraft operations. 

 
1.1.2.3 Area of work: 
 

The limits of the project as shown on the drawings.  The area where the Contractor may 
operate equipment and perform tasks associated with the project.  Does not include access 
roads and haul routes. 

 
1.1.2.4 Runway 30: 
 

For the purpose of this project, this shall refer to the southeast end of the active runway at 
Mountain Home Air Force Base. 

 
1.1.2.5 Runway 12: 
 

The northwest end of the runway at Mountain Home Air Force Base. 
 
1.2 CONTRACTOR USE OF PREMISES 
 

Limit use of the premises to construction activities in areas indicated; allow for Government 
occupancy and access. 

 
1.2.1 Work Areas 
 

Confine operations to areas within Contract limits indicated.  Portions of the site beyond areas 
in which construction operations are indicated are not to be disturbed. 
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1.2.2 Access and Deliveries 
 

Contractor shall access the site by designated haul routes only.Keep driveways and 
entrances serving the premises clear and available to the Government at all times.  Do not 
use these areas for parking or storage of materials.  Schedule deliveries to minimize space 
and time requirements for storage of materials and equipment on site. 

 
1.2.3 Hauling and Haul Route Maintenance 
 

Sweep job site and designated haul routes daily as required to remove all spillage, mud and 
soil tracked from work site or dump site.  Cover all loads subject to spilling such as earth fill, 
aggregates, portland cement concrete materials, asphalt cement concrete materials, rubble, 
trash, materials taken to land fill, etc. during hauling to prevent spillage.  Sweep spills 
immediately.  Spills of hazardous materials shall be responded to in accordance with Section 
01061.  Haul routes shall be approved by the Contracting Officer's representative to minimize 
impact to the base 

 
1.2.4 Government Operations 
 

Perform the Work so as not to interfere with the Government's operations. 
 
1.2.5 Utility Outages and Shutdown 
 

Utility outages and shutdowns, should they be required for the performance of the work, shall 
be scheduled 14 working days in advance with the Contracting Officer.  Outages shall be on 
weekends or weekdays specified by the Contracting Officer's representative at no additional 
cost to the Government.  Outages shall be limited to one day duration. 

 
1.2.6 Protection of Government Property 
 

Protect all Government property within the site in which working, except for such property as 
is required to be demolished.  Protect property which is to be demolished until its scheduled 
demolition time.  Protection shall include, but not be limited to, protection from construction 
generated dust, debris, water, and vibration. 

 
1.2.7 Maintenance and Repair of Pavements 
 

Maintain and repair pavements, drives or turf areas utilized during construction for access 
roads or storage areas, to the satisfaction of the Contracting Officer.  Costs associated with 
the above work shall be incidental to the contract.  Where landscape rock areas are repaired 
or installed, provide weed barrier under rock to prevent weed growth.  Weed barrier shall be 
DeWITT PRO 5 Weed Barrier, 5 oz. Woven needle-punched material, or approved equal.  
Make sure landscape rock is free from dirt and debris if reused, and repair all wheel ruts, etc. 

 
1.3 FIRE PROTECTION DURING CONSTRUCTION 
 
1.3.1 Compliance 
 

Comply with the following: 
 

a.  Army Corps of Engineers Manual EM 385-1-1, General Safety Requirements 
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b.  National Fire Protection Association (NFPA) 241, Standard for Safeguarding 
Construction, Alteration, and Demolition Operations 

 
c.  Mountain Home Air Force Base Fire Regulations 

 
1.3.2 Welding 
 

During welding operations, daily permits shall be obtained.  See PERMITS, below. 
 
1.3.3 Fire Extinguishers 
 

Fire extinguishers are required on construction equipment.  A 10 ABC minimum rating is 
required for fire extinguishers. 

 
1.3.4 Use of Explosives 
 

The use of explosives is not allowed on base property. 
 
1.4 STAGING AREA 
 
1.4.1 On-Site Storage Area 
 

On - site storage of construction materials and equipment is limited.  Location of an on-base 
storage area will be identified at the preconstruction meeting or as shown on the project 
drawings.  Contractor is responsible for keeping weeds cut, debris picked up, and storage site 
clean. 

 
1.4.2 Vehicles and Equipment 
 

All vehicles and equipment must be stored at the staging area or other approved area when 
not in use.  

 
1.4.3 Storage Area Security 
 

The staging area is unsecured.  The Contractor is responsible for securing all equipment and 
supplies, at no additional cost to the Government. 

 
1.5 UTILITIES ON SITE 
 
1.5.1 Electricity 
 

Electricity will be available at the designated location for the Contractor's office trailer.  The 
Contractor is responsible for all connections. Cost for connections are incidental to other work 
in the Contract.  A detailed plan showing how and where connections will be made will be 
approved by the Contracting Officer before any work is done.  Power required for the 
operation of Contractor's concrete batch plant, crushing plant and asphalt mixing plant is the 
Contractor's responsibility. 

 
 
 
 



02002/AE/ll  
Repair Runway Parking Apron/Repair Runway, Mt. Home AFB 
 

DACA67-02-R-0208 01010(R)-5 R0001 

1.5.2 Construction Water 
 

Water is available on base for filling trucks and equipment, at the location shown on the 
plans.  There is no charge for consumption in amounts reasonable for the construction.  Cost 
for connection is incidental to other work in the Contract.  It shall be the Contractor's 
responsibility to determine fittings and equipment necessary to connect to the designated 
water source.  The Contractor is encouraged to provide an elevated tank to fill his water 
truck(s).  An alternative water source, as designated on the plans, is available for use by the 
Contractor to supplement the primary water source if necessary. 

 
1.6 DISPOSAL AREAS 
 
1.6.1 Base Landfill 
 

See Section 01061(AR), Paragraph 1.4.2.2. 
 
1.6.2 Base Hardfill Area 
 

See Section 01061(AR), Paragraph 1.4.2.4. 
 
1.7 BIOENVIRONMENTAL REQUIREMENTS 
 

See Section 01061(AR), Paragraph 1.6. 
 
1.8 WARRANTY 
 

See Section 01703 (AR). 
 
1.9 PERMITS 
 
1.9.1 Welding Permits 
 

Daily welding permits are required for all on site welding and cutting operations.  Contact 
Base Fire Department for permit issues;  828-6292 or 828-6005. 

 
1.9.2 Excavation Permits 
 

See Section 01501(AR), Paragraph 1.12, “Digging Permits”. 
 
1.9.3 Flightline Requirements 
 

The Contractor shall obtain flightline driver's briefing and Contractor owned vehicle passes 
from Base Operations in Building 262 prior to working on or near the flightline.  Advise Base 
Operations daily at the beginning and end of the work shift.  Advise Base Operations when 
equipment taller than 20 feet will be operating on or near the flightline.  Special sweeping 
procedures are required for work adjacent to or on the flightline.  Coordinate with the 
Contracting Officer and Base Operations for specific requirements. 
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1.9.4 Closures and Outages 
 

Prior to any road closure or utility outage, Contractor must coordinate 2 (two) weeks in 
advance through the Contracting Officer Representative (COR).  The COR will then route the 
request through the appropriate offices to confirm the proposed closure/outage.  The 
contractor must have a signed copy of the coordination/approval sheet in his possession prior 
to the closure or outage. 

 
1.9.5 Other Permits 
 

The Contractor shall file a Notice of Intent (NOI) for storm water discharges associated with 
construction activity under a NPDES General Permit.  The NOI shall be filed with the EPA 
with a copy submitted to the Contracting Officer.  The Contractor shall prepare a Storm Water 
Pollution Prevention Plan (SWPPP)that incorporates the requirements of Section 01356R 
Storm Water Pollution Prevention Measures.  The SWPPP shall be submitted to the 
Contracting Officer for review by the base Environmental Office.  The Contractor shall make 
modifications to the SWPPP as directed by the Environmental Office and shall have a copy 
on site for the duration of the project. 
 
The Contractor is responsible to determine the necessary Federal, State, and local permits 
required for construction activities associated with the project and to obtain those permits. 

 
1.10 SAFETY 
 
1.10.1 Contractor's Responsibility 
 

The Contractor shall be solely and completely responsible for conditions of the job site, 
including safety of all persons and property during performance of the work.  This requirement 
will apply continuously and not be limited to normal working hours.  The Contractor shall 
comply with Mountain Home Air Force Base fire regulations, Army Corps of Engineers 
Manual EM 385-1-1, General Safety Requirements,and with NFPA 241, Safeguarding 
Construction, Alteration and Demolition Operations. 

 
1.10.2 Safety Plan 
 

Prior to starting work, the Contractor shall prepare and submit to the Contracting Officer a 
Health and Safety plan specifically prepared for this project.  In addition to the OSHA 
regulations, the plan shall also address or require the following: 
 
a.  Placement of barricades and warning signs. 
 
b.  Systems for detection and monitoring combustible vapor and oxygen or carbon monoxide 
levels. 
 
c.  Emergency procedures and emergency evacuation routes. 

 
1.10.3 Protection of Excavation 
 

The Contractor shall provide and maintain barriers around all open excavations.  If the 
excavation is to be left for more than 24 hours, a minimum of a plastic safety fence shall be 
erected around the excavation.  Provide barriers at all entrances to any closed street.  Road 
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closure barricades shall be Type III as defined in the Standards For Work Zone Traffic 
Control, part 6 of the Manual on Uniform Traffic Control Devices.   

 
1.10.4 Closed Streets 
 

The Contractor shall provide barriers at all entrances to any closed street.  Road closure 
barricades shall be Type III as defined in the Standards For Work Zone Traffic Control, part 6 
of the Manual on Uniform Traffic Control Devices. 

 
1.10.5 Material Safety Data Sheets 
 

The Contractor shall submit a copy of Material Safety Data Sheets for all materials used in 
the project to the Contracting Officer and shall maintain a file of these reference materials at 
the construction site, available for review by the Contracting Officer and the Contractor's 
employees. 

 
1.10.6 Hazardous Wastes 
 

All hazardous wastes generated as a result of this project shall be identified in writing to the 
Contracting Officer and shall be handled and disposed of in accordance with all applicable 
local, Federal, and State Regulations.  Hazardous wastes shall be manifested off of the base 
and 366 CES/CEV, Civil Engineering Environmental Flight shall be the approval authority. 

 
1.11 SPECIAL REQUIREMENTS OF AIRFIELD CONSTRUCTION 
 

This project involves work on an active military airfield.  Aircraft will be operating near and 
directly over the project site.  Following are special requirements of working in this 
environment. 

 
1.11.1 Foreign Object Damage 
 

Special care shall be given to the prevention of Foreign Object Damage (FOD).  FOD is 
damage caused to aircraft by debris such as dust, rubble, gravel, etc.  Take every precaution 
to prevent such items spilling or blowing onto active aircraft surfaces.  Any items dropped or 
blown onto aircraft surfaces shall be cleaned up immediately.  See also Paragraph 1.2 
CONTRACTOR USE OF PREMISES and Paragraph 1.12 DUST CONTROL of this section. 

 
1.11.2 FOD Checks 
 

Thorough FOD checks will be required whenever the Contractor's vehicles enter the flightline 
from roadways and worksites.  FOD checks shall incude removing gravel and rocks from tire 
treads and removing or securing loose parts and debris on the vehicle undercarriage. 

 
1.11.3 Construction Traffic 
 

Control construction traffic operating on or crossing taxiways open to aircraft traffic by 
flagmen in radio control with base traffic control tower.  When conflicts arise between 
construction activities and aircraft operations and safety, aircraft operation and safety shall 
take precedence and shall govern.  Coordinate construction sequencing and airfield 
management through the Contracting Officer (CO).  Continuous sweeping shall be required 
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for pavement to be opened to traffic or areas open to air traffic within construction limits as 
directed by CO. 

 
1.11.4 Radios 
 

Furnish radios for each person in charge of each work area.  Radios shall be programmable 
for Government supplied frequency.  Frequency shall be deleted at completion of project. 

 
1.11.5 Evacuation Plan 
 

The Contractor shall develop and submit an evacuation plan detailing expedient evacuation of 
personnel from the flightline or work site if required by the tower or flightline manager.  The 
plan shall address such issues as moving equipment and communication with all personnel. 

 
1.11.6 Barricades 
 

Place lighted barricades of the type and in the locations shown on the drawings.  Place 
barricades at the intervals shown on the drawings. 

 
1.11.7 Secured Areas 
 

Aircraft parking areas are secured and authorization is required for access.  Do not cross red 
lines, red ropes, or entry control points on the pavement without prior approval and an 
authorized escort, unless the area has been designated a "free zone" by base security police. 

 
1.11.8 Equipment Height 
 

Do not use any equipment or erect any structure greater than 20 feet high in the flightline 
project area without prior approval from the CO. 

 
1.11.9 Project Limits 
 

Do not operate equipment or permit personnel to work outside the project limits without 
approval from the Contracting Officer. 

 
1.12 DUST CONTROL 
 

Maintain strict dust control to prevent blowing dust at all times. 
 

1.12.1 Saw-Cutting 
 

When saw-cutting concrete, contractor shall flush and clean the area so the paste does not 
dry and flake. 

 
1.12.2 Sweeping of Haul Routes 
 

Assure that the hauling route, access route to airfield pavements, and job site are maintained 
by vacuum-type sweeping at least daily to assure no damage to Government and personal 
property during the performance period.  Employ, full-time, through the duration of the project, 
one vacuum-type sweeper to sweep airfield pavements.  An additional vacuum-type sweeper 
shall be available within 24 hours should a sweeper break down. 
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1.12.3 Sweeping of Airfield Surfaces 
 

 Sweep continually all airfield surfaces and main haul routes while hauling is taking place, the 
surfaces are being travelled on, or construction is occuring in the area.  All haul routes and 
other swept areas shall be inspected every night after hauling has stopped.  If additional 
sweeping is required, this shall be accomplished before the contractor leaves the base for the 
day. 

 
1.12.4 Delays 
 

All hauling operations shall cease any time there is not an operational vacuum sweeper.  
Should the non-operational sweeper be down for more than 24 hours, the back-up sweeper 
shall be brought into service before the end of the 24 hours.  Delays caused by the lack of an 
operational vacuum sweeper shall be the responsibility of the Contractor. 

 
1.13 CONSTRUCTION PHASING 
 

Project phasing and work hours have been written with the intent to minimize hindrances to 
the flying mission while also minimizing contract interruptions.  Coordinate contract work 
schedules through the Contracting Officer and base agencies responsible for scheduling 
flying operations and operating the base airfield (including taxiways and parking ramps), to 
ensure safe uninterrupted flying operations and safe working conditions during the duration of 
the contract.  Hold a meeting at Base Operations (Bldg. 262), coordinated through the 
Contracting Officer, at the beginning of each week and at least one week before the closing of 
any portion of the runway or taxiways and at the start of succeeding phases to inform base 
agencies operating on the airfield of the nature and location of the contract work or closure of 
airfield areas for that week.  The construction season runs approximately from April through 
October.  The Base will give 30 days advance notice before releasing any area of work to the 
Contractor. 
 
The Repair Runway portion of the project will be phased as follows: 

 
1.13.1   Phase 1, “Reconstruct 30 End” 
 

Phase 1 consists of all work necessary to reconstruct the 30 End of Runway 12/30.  Work 
included in Phase 1 is described in the following subparagraphs and shall be constructed 
during the period shown in Section 01005 (AR), paragraph 1.5.1. 
  

1.13.1.1 Work Areas And Access 
 

The Contractor shall limit all operations to the work areas and access designated on the 
drawing for Phase 1. 

 
1.13.1.2 Aircraft Operations 
 

During Phase 1, Runway 12/30 will be open and aircraft will be operating adjacent to and 
directly over the job site. 
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1.13.1.3 Preparation 
 

Phase 1 includes work related to mobilizing to the project site and preparing to work.  
Complete temporary relocated threshold markings and temporary arresting system markings.  
Place barricades prior to beginning work. 

 
1.13.1.3 Included Work 
 

Accomplish all work necessary to repair pavement in the Runway 30 end, including pavement 
removal, crushing demolished concrete, excavate and prepare subgrade, place base course, 
construct concrete pavement, install UHMW panels, and painting temporary markings in the 
work area. 
 

1.13.1.4   Optional Items 0014 and 0015 
 

If awarded, Optional Items 0014 and 0015 (Repair Taxiway E) will be constructed concurrent 
with Phase 1. 
 

1.13.2 Phase 2, “Mill and Overlay Runway 12/30” 
 
Phase 2 consists of all work necessary to mill and overlay the asphalt portion of Runway 12-
30 and associated work.  Work included in Phase 2 is described in the following 
subparagraphs and shall be constructed during the period shown in Section 01005 (R), 
paragraph 1.5.1. 
 

1.13.2.1 Work Areas and Access 
 

The Contractor shall limit all operations to the work areas and access designated on the 
drawings for Phase 2.  Barricades and other safety measures shall be in place before work 
begins. 
 

1.13.2.2   Aircraft Operations 
 

During Phase 2, the runway will be completely closed.  The Contractor shall maintain closure 
markings at all times, but aircraft will not be operating adjacent to or over the work area. 
 

1.13.2.2 Preparation 
 
Install runway closure markings and maintain throughout construction. 
 
1.13.2.3 Included Work 
 

Accomplish all work necessary to overlay Runway 12/30, including mill pavement, repair 
pavement cracks, excavate and prepare shoulder subgrade, place shoulder base course, 
install utility corridor, install 12” water sleeve, place asphalt pavement overlay, and place 
temporary pavement markings. 
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1.13.3   Phase 3, “Reconstruct 12 End” 
 

Phase 3 consists of all work necessary to reconstruct the 12 End of Runway 12-30.  Work 
included in Phase 3 is described in the following paragraphs and shall be constructed during 
the period shown in Section 01005 (AR), paragraph 1.5.1.   
 

1.13.3.1   Work Areas and Access 
 

The Contractor shall limit all operations to the work areas and access designated on the 
drawings for Phase 3.  Barricades and other safety measures shall be in place before work 
begins. 
 

1.13.3.2   Aircraft Operations 
 

Construction of Phase 3 may take place concurrent with Phase 2, when the runway is closed.  
If Phase 3 extends beyond Phase 2, Runway 12/30 will be open and aircraft will be operating 
adjacent to and directly over the job site. 

 
1.13.3.3  Included Work 
 

Accomplish all work necessary to repair pavement in the Runway 12 end, including pavement 
removal, crushing demolished concrete, excavate and prepare subgrade, replace water and 
sewer lines, place base course, construct concrete pavement, install UHMW panels, and 
place temporary pavement markings. 

 
1.13.3.4   Optional Items 00124 and 00135  
 

If Optional Items 00124 and 00135 (Repair Taxiway A) is awarded, associated work shall be 
completed in conjunction with Phase 3. 

 
1.13.4   Phase 4, “Runway Grooving and Permanent Pavement Marking” 
 

Phase 4 consists of all work necessary to groove and permanently mark the entire runway, as 
well as the installation of the Runway Ice Detection System upgrade.  Phase 4 includes the 
work elements described below and shall be constructed during the periow shown in Section 
01005 (AR), paragraph 1.5.1. 
 

1.13.4.1   Work Areas and Access 
 

The Contractor shall limit all operations to the work areas and access designated on the 
drawings for Phase 4.  Phase 4 will be constructed during temporary nighttime and weekend 
closures, as coordinated with the Contracting Officer. 
 

1.13.4.2   Scheduling 
 

Grooving work in Phase 4 will be completed at night by closing Runway 12/30 at 10:00 p.m. 
by placing closure "X"s and disconnecting the runway lighting circuit.  Runway 12/30 shall be 
reopened each morning no later than 6:00 a.m.  Prior to opening the runway, the Contractor 
shall remove closure markings, enable the lighting circuit and ensure the pavement is clean.  
Work on the runway related to painting and installation of the Runway Ice Detection System 
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shall be accomplished during daytime, weekend closures of the runway.  Not more than 3 
total daytime closures will be provided. 

 
1.13.4.3   Included Work 
 

Accomplish all work necessary to groove Runway 12/30, working at night, and complete 
permanent pavement markings. 

 
1.14 MOBILIZATION AND DEMOBILIZATION 
 
1.14.1 Description 
 
Included are the requirements for mobilizing equipment and facilities to the project site in 
preparation for the work to be accomplished under this contract as well as removal of equipment 
and facilities at the completion of the project.  In addition, mobilization shall include bond and 
insurance premiums required for the execution of the work under this contract. 
 
1.14.2 Included Items 
 

Mobilization shall consist of preparatory work and operations necessary for the movement of 
personnel, equipment, supplies and incidentals to the project site and for all other work and 
operations which must be performed or cost incurred before beginning projection work on 
contract items.  Mobilization shall include obtaining all permits, insurance and bonds; moving 
equipment onto the site; furnishing and erecting plants, temporary buildings and other 
construction facilities all as required for the proper performance and completion of the work.  
Such work shall include but not be limited to the following principal items: 

 
a.   Moving onto the site all Contractor's plant and equipment required for the first 
month's operations. 
 
b.   Develop water supply. 
 
c.   Provide on-site sanitary facilities as required. 
 
d.   Prepare Contractor's staging and storage area. 
 
e.   Submit all required insurance certificates and bonds. 
 
f.   Obtain all required permits. 
 
g.   Post all required health and safety and labor notices. 
 
h.   Retain contractor's superintendent at jobsite full time. 

 
1.14.3 Excluded Items 
 

Not included in mobilization are expendable supplies such as fuel, lubricants, spare parts and 
materials which become a part of permanent physical features constructed as part of this 
contract. 
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1.14.4 Supplier and Subcontractor Requirement 
 

Mobilization for all subcontracted or supplied work shall be considered to be included in the 
contract unit prices bid by the contractor. 

 
1.15 ACCESS AND ACCESS ROADS 
 

Access to or around Mountain Home Air Force Base shall be coordinated with and require 
approval of the Contracting Officer a minimum of 24 hours in advance.  The Contractor, his 
suppliers and subcontractors shall conduct operations in a manner that adheres to the 
requirements of this section, the Project Safety Plan and the project drawings. 

 
1.15.1 Construction Access 
 

The designated access to the project site is from Idaho State Highway 67.  The Contractor 
shall be responsible for coordination with the appropriate local authorities or agencies and 
shall determine which permits are required to use public roads to reach the designated 
access point. 
 
All hauling of equipment and materials must be through the designated access gate.  The 
Main Gate may be used for access by light duty vehicles and personnel only, hauling 
equipment or materials through the Main Gate will not be permitted. 
 
Dust control on roads shall be the Contractor's responsibility.  All work associated with 
maintaining and watering roads utilized by the Contractor is indicental to other project work. 

 
1.15.2 Access Control 
 

Access to Mountain Home Air Force Base will be controlled at all times by Government 
personnel.  All construction vehicles are subject to search.  It shall be the responsibility of the 
Contractor to keep the Contracting Officer informed of access requirments. 

 
1.15.3 Existing Conditions 
 

The Contractor and Contracting Officer will visually inspect the current condition of all 
designated haul routes that cross or travel on existing pavement.  The Contractor will be 
responsible to restore damaged pavement to pre-construction condition at not cost to the 
Government.  The Contractor will be responsible to maintain designated access roads in pre-
construction condition at no cost to the Government. 

 
1.15.4 Construct and Improve Access Roads 
 

The Contractor shall construct a new access road and improve existing roads at the lcoations 
shown on the plans.  Access road construction and improvements shall be according to the 
typical sections for access roads as shown on the plans.  Exact locations of access and haul 
routes shall be identified by the Contracting Officer before construction begins. 
 
New roads shall be cleared and grubbed to a depth of four with this material replaced with 
crushed concrete.  New access roads and improved existing roads ahall be 20 feet wide and 
shall be constructed to a minimum of six inches thick using crushed concrete from the 
existing stockpile.  The Contracting Officer shall designate the suitable material to be used for 
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road construction.  The Contractor shall cover the access road with a minimum of three 
inches of asphalt millings generated by asphalt removal by pavement rotomilling in the project 
area.  it may be necessary for the Contractor to temporarily stockpile rotomillings prior to 
placing on the access road.  The access road shall be crowned and tight-bladed.  the 
construction access road shall be constructed and maintained in a conditon suitable for use 
by construction equipment and vehicles.  Dust control shall be the Contractor's responsiblity.  
The access road shall remain in-place at the completion of this project. 

 
1.16 CLEAN UP 
 

Throughout the construction period and at the completion of the work, the Contractor shall 
maintain the prject site to the standard of cleanliness described in this section.  In addition to 
the general standards described in this section, the Contractor shall comply with all specific 
requirement for cleaning or clean up as described in various sections of these specifications. 

 
1.16.1 Inspection 
 

The Contraction Officer and the Contractor shall conduct regular inspections to verify that 
requirements of cleanliness are being met.  In addition to the standards described in this 
section, the Contractor shall comply with all pertinent requirements of other agencies having 
jurisdiction. 

 
1.16.2 Cleaning Materials and Equipment 
 

Provide all required personnel, equipment, and materials needed to maintain the specified 
standards of cleanliness.  Use only the cleaning materials and equipment which are 
compatible with the surface being cleaned, as recommended by the manufacturer of the 
material or as accepted by the Contracting Officer. 

 
1.16.3 Periodic Cleanup 
 

During the performance of the required work or any related operations, the Contractor shall 
furnish all labor, equipment, materials and means required for cleanup.  The Contractor shall 
also carry out proper and efficient measures wherever and as often as necessary or as 
directed to clean up waste, debris or spillage which has originated from his operations from 
causing a nuisance or safety hazard to persons or aircraft. 
 
Refer to Specification Section 01010 (R) General Requirements, paragraphs 1.12.3 and 
1.12.4 for vacuum sweeper requirements. 
 
The Contractor shall not allow the accumulation of scrap, debris, waste material, and other 
items not required for construction of the project to accumulate on the work site. 
 
At least twice each month, and more often if necessary, all scrap, debris, and waste material 
shall be collected and removed from the job site and disposed of in an off-site disposal 
approved for the contractor's use. 
 
Storage of all items awaiting removal from the job site, shall be done in such a manner as to 
minimize fire hazard or environmental damage. 
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1.16.4 Final Clean Up 
 

Prior to completion of the work, remove from the work site all tools, surplus materials, 
equipment, scrap, debris, and waste. 
 
Unless otherwise specifically directed by the Contracting Officer, broom clean all paved areas 
on the site and all public paved areas directly adjacent to the site.  Completely remove all 
resultant debris. 
 
Grassed areas within or adjacent to the work site shall be scraped and raked clean to the 
original grass or soil level.  All stones larger than 3/4 inches in diameter and other loose 
debris shall be picked up and removed. 
 
Schedule final cleaning and cleanup to enable the Government to accept a clean, finished 
project. 

 
1.17 COMPACTION WATERING 
 

The Contractor is responsible for determining amounts of water necessary for moisture 
control in the compaction process for subgrade and base course in accordance with the 
requirements of these specifications. 

 
1.17.1 Water Application 
 

Water, when required, shall be applied at the locations, in the amounts, and during the times 
as required to achieve compliance and specification requirements.  The equipment used for 
watering shall be of ample capacity and of such design as to assure uniform application of 
water. 

 
1.17.2 Water Supply 
 

Water for compaction shall be supplied by the Government, refer to paragraph 1.5.2 
Construction Water, above. 

 
PART 2  PRODUCTS (NOT APPLICABLE) 
 
PART 3   EXECUTION (NOT APPLICABLE) 
 

 
END OF SECTION 
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SECTION 01051 (R)

CONTRACTOR FURNISHED CONSTRUCTION SURVEYING AND STAKING

PART 1   GENERAL

1.1   DESCRIPTION

1.1.1   Work Included:

This specification describes the Contractor's responsibilities for surveying and field
engineering necessary to construct the work.  The Work shall consist of staking lines and
grades for runway lights, striping, excavation, shoulders, subbase, base, concrete pavement
and asphalt.  It shall also include remeasurement or reestablishment work as required, should
the Contracting Officer (CO) determine that any portion of the work does not conform with
line, grade and/or dimensions shown on the plans or as directed by the CO.

1.1.2   Surveyor Qualification:

All surveying and construction staking shall be under the direction and supervision of a
qualified Surveyor with knowledge of construction surveying and volumetric calculation for the
work described in this specification.  The standard of care and knowledge of the surveyor
shall be that of a licensed surveyor.  Being licensed as a surveyor in the State of Idaho is not
required nor is it a prerequisite.  The Contractor shall submit the surveyors' qualifications, as
well as evidence of the surveyors' competency to the CO for review and comment at the Pre-
Construction conference and prior to commencing any surveying or staking activities at the
site.

PART 2   PRODUCTS

2.1   MATERIALS AND INFORMATION - OWNER

The Engineer shall provide the initial horizontal and vertical control points, as noted on the
project plans, for the Contractor's Surveyor to establish all additional control points needed to
construct the facilities identified in these specifications and drawings

2.2   MATERIALS AND INFORMATION - CONTRACTOR'S SURVEYOR

2.2.1   Documentation and Records

The Surveyor shall provide all field notebooks and forms to be used for construction staking.
The field notebooks and forms shall become the property of the CO upon completion of the
Work.  The field notebooks used for the Work shall also be made available to the CO upon
request at any time during the execution of the Work.  Such requests may be in verbal or
written form and shall be complied with immediately by the Contractor or his/her Surveyor.
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2.2.2   Material and Equipment

The Surveyor shall furnish all stakes, surveying equipment and other devices necessary for
establishing, setting, marking and maintaining the required control and reference points to
construct the Work.  All lumber shall have the following minimum dimensions:

      Hubs         1" x 2" x 8"
      Stakes      1" x 2" x 16"
      Lath            " x 2" x 48"

Plastic marking, flagging and paint shall be of highly visible type supplied in the colors of red,
white, blue, yellow and orange.

PART 3   EXECUTION

3.1   CONSTRUCTION STAKING

3.1.1  Except for the control points mentioned in Section 2.1, all surveying shall be provided by
the Contractor at his/her expense.

3.1.2   Surveying Control and Tolerances:

Construction staking by the Surveyor shall include all items described in Paragraph 1.1A,
above, as well as any other control or elevations deemed necessary for proper control to
construct the work.

The positional tolerances for staking shall conform to the following guidelines:

Description                   Vertical Tolerance       Horizontal Tolerance
Excavation                                 0.02 foot                0.5 foot
Embankment                              0.02 foot                0.1 foot
Subbase                                     0.02 foot                0.1 foot
Base                                           0.01 foot                0.1 foot
Slope Stakes                              0.1   foot                0.1 foot
Paving Surfaces                         0.01 foot                   N/A
Drainage and Other Structures  0.01 foot                0.1 foot
Electrical Lights/Signs                0.02 foot                0.1 foot

3.1.3   Field Documentation Requirements:

Field notes shall be kept in a standard format on forms supplied by the Surveyor and
acceptable to the Engineer.  Lettering shall be at least 0.15 inch and legible from a distance
of 1.5 feet.  Errors shall be deleted by lining the errors out.  Erasures in the field notes will not
be an acceptable practice of correcting errors.  After completion and acceptance of the work,
the Surveyor shall submit to the CO all survey and design data.  The Surveyor is required to
maintain daily diaries detailing the work completed each day.  Crew names, positions and
dates shall be recorded in the field books on the beginning sheet of each day's work.  All
notes, including the originals, shall be signed and sealed by the licensed Surveyor and then
become the property of the CO.  Copies of all field notes and diaries shall be submitted to the
CO on a weekly basis or as directed by the CO.
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3.1.4   Surveyor Technician Requirements:

The Surveyor shall employ sufficient qualified personnel experienced in construction
surveying to conduct the work as required.  Supervision of such personnel is the responsibility
of the Surveyor. The Surveyor at the expense of the Contractor shall correct any error or
omission by such personnel.  The Surveyor is responsible for the calculations of the grades
and alignment for all staking.  Any discrepancies in grade, alignment locations and/or
dimensions detected by the Surveyor shall immediately be brought to the attention of the CO.

   Major differences found between the horizontal or vertical alignment data shown on the
plans and the alignment observed on the ground shall be brought to the attention of the CO
immediately.  Staking of these areas shall be deferred until the CO reconciles these
differences.  The Surveyor shall compare the staked centerline cut and fill depth with the
design data.  Differences exceeding one foot at any two or more consecutive points shall be
reported to the Engineer for possible evaluation and correction.

3.1.5   Construction Staking Requirements and Criteria

The Engineer may check the accuracy of the Surveyor's construction stakes, lines, grades
and layouts, but will not assume responsibility for the accuracy of the final result.  All stakes
shall be legibly marked with a stake pencil that leaves a depression or a waterproof black
marker.  The top two inches of all slope, guard, reference, clearing and structure stakes shall
be painted or marked with plastic flagging. Stakes shall be painted or marked with the
following colors:

TYPES OF STAKES                     COLORS
Right of Way                        Yellow
Control Points                 Red/White/Blue
Misc. Stakes                     Red/White
Slope Stakes                       White
Conduit Stakes                  Orange/White
Reference Points/Easements         Orange

The Contractor and Surveyor shall maintain and protect all construction stakes and marks
until the work is completed and accepted by the Engineer.  In the event that the construction
staking or control points are obliterated during the execution of the work the Surveyor shall
establish or reestablish all construction stakes and controls points, as necessary.

Minimum Control Points
P.I.          Point of Intersection of Tangents
P.C.        Point of Curvature
P.O.C.    Point on Curve
P.T.         Point of Tangency
P.O.T.     Point on Tangent
R.P.        Reference Point
B.M.        Bench Mark
T.B.M.     Temporary Bench Mark
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3.1.6   Surveying Control Items (minimum requirements)

3.1.6.1   Vertical Control:

Bench marks established for the project by the Government shall be checked and/or
reestablished by the Surveyor.  Bench marks falling within the clearing limits of the project
shall be reset in a safe location by the Surveyor.  After resetting any bench marks, a level
circuit meeting the precision of the original survey shall be run to all bench marks and datum
elevations computed and/or checked.

3.1.6.2   Horizontal Control:

Centerline stakes shall be set at 50-foot intervals, (including all 100-foot stations) at
significant breaks in the ground, at conduit locations, at P.C.'s and P.T.'s, points of radiuses
and at approaches.  Stakes shall be marked with appropriate identification or location on the
side of the stake facing the initial station on the project

3.1.6.3   Cross-Sections:

Cross-section measurements, original and remeasure, shall be taken by the Contractor's
Surveyor at locations necessary for computing pay items that require volume calculations.
This data shall be computed, checked and plotted into cross-section format using both the
CO's design survey and remeasured section data surveyed by the Contractor's Surveyor,
verified by the CO and signed and sealed by the Contractor's Surveyor.  The purpose of
these cross-sections is for measurement and payment of quantities.  The Contractor's
Surveyor shall compute the earthwork cut and fill volume quantities and submit these
calculations to the Engineer for verification to support the respective progress payment
request by the Contractor.  The CO may utilize his survey crew to verify Contractor's survey
at his option. In case of conflict, the calculations resulting from the CO's survey will prevail.

3.1.6.4   Subgrade Stakes and Reference Stakes:

Subgrade stakes shall be established at cut and fill catch points on both sides of centerline at
every staked point in the centerline system.  The cut or fill to subgrade, shoulder, back-of
sidewalk or curb along with distance to centerline and offset distance to centerline shall be
marked on the stakes and recorded in the field notebooks.

3.1.6.5   Finishing Stakes

Runway and taxiways:  Finishing stakes shall be set when subgrade or base course is within
0.2 foot of the final grade.  The stakes shall be set to the nearest 0.01 foot of the finish grade
elevation.  Finishing stakes shall be required for all surfaces requiring finish grading including
(but not limited to) subgrade, base courses, approaches and pavement surfaces. Finishing
stakes shall be hubs placed transversely and longitudinally on the runway template line at 25-
foot intervals, in addition to centerline, flowlines and at each edge of pavement.  The finishing
stakes shall be marked with guard stakes or with plastic blue top flags or chasers.

3.1.6.6   Conduit Staking

All conduits shall be staked on 15-foot offset line at 100- foot intervals.  Guard stakes shall
also be set and marked with the following:
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   a.   Diameter, length and type of conduit.

   b.   The vertical and horizontal distance from the hub/nail to the
        invert of the conduit.

   c.   Flow line grade of the conduit.

The hub shall be referenced to both horizontal and vertical control well beyond the anticipated
construction limits and cut of the flow line, as necessary.

3.1.6.7   Structures:

Major structures (bridges and retaining walls) shall be staked by setting hubs and tacks with
guard stakes on each side of the structural components, or as requested by the CO.  Minor
structures (headwalls, drop inlets and manholes) shall be staked by setting a hub with guard
stake on each side of the culvert on line with the face or center of the structure.

3.1.6.8   Miscellaneous Staking:

Staking will be required for location and installation of all illumination and traffic control
facilities including, but not limited to: poles, conduits, boxes, traffic signs, etc.

3.1.7   Drawings of Record:

3.1.7.1   Drawings:

The Contractor will be furnished one complete set of prints of all of the Contract Drawings
upon which the Contractor shall maintain a neat and accurate record of all contract work.  The
Contractor shall promptly record the as-built quantities and dimensions of all contract work as
it is performed on this set of prints.  At the completion of project work, the entire set of prints
plus any additional drawings necessary shall be submitted to the Engineer for review and
comment. The Contractor shall correct or amplify information and assist the Engineer as may
be required to complete the as-built record in a manner satisfactory to the Engineer.

3.1.7.2   Information Required

The Contractor's record shall include for example, locations of fittings, connections, service
lines and manholes.  Locations are to be established by three point ties to physical objects,
which will remain undisturbed, where feasible.  Materials and fittings used; relative placement
of fittings, with dimensions; depths of conduit and location of lines or other important items
which enter into structures or pass under foundation walls or paved surfaces are to be clearly
defined.

END OF SECTION
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SECTION 01110 (R)

AIRFIELD PROJECT SAFETY PROCEDURES

PART 1   GENERAL

1.1   DESCRIPTION

Work included under this section establishes guidelines and standards which the Contractor
is to follow when conducting project work to assure that a desirable level of operational safety
is maintained during construction and related activities.

1.3   COMPLIANCE

1.3.1   Coordination:

The Contractor shall coordinate construction activities with the Contracting Officer and other
parties as appropriate prior to commencing construction and as needed throughout the
course of the work.

Operational Safety and the construction schedule are to be addressed at the Pre-
Performance Conference.

1.3.2   Notice to Airman (NOTAMS):

The airfield manager shall issue the necessary NOTAMS to reflect hazardous conditions.  It is
important that NOTAMS be reviewed periodically and revised to reflect the current conditions.

1.3.3   Inspection:

Frequent inspections may be made by the Contracting Officer (CO) or Contracting Officer's
Representative (COR) during all phases of the work to ensure that the Contractor is following
the recommended safety procedures.

1.3.4   Special Circumstances:

Special or unique considerations of the Government or of the project which may be identified
in Section 1010 of the Specifications or in the drawings shall be considered and incorporated
into the Contractor's Safety Plan and construction schedule.

1.4   SUBMITTALS

1.4.1   Operational Safety Plan:

Prior to commencing work, the Contractor shall submit for review and approval a detailed
Operation and Safety Plan coordinated with the construction schedule.  The plan shall
include, but not be limited to:

1.4.1.1  Maintenance of air operations and direction of aircraft on air operations surfaces during
each construction sequence and estimated duration of impact to the area.
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1.4.1.2  The designation of the Contractor's Safety Officer responsible for liaison with CO and
the COR and execution  of  safety,  consistent with the terms of this specification

1.4.1.3  Marking of vehicles/equipment and communications  (radios).

1.4.1.4  Training of personnel and safety meeting schedule.

1.4.1.5  Location, type and quantity of barricades, cones, signs, etc. to be on-hand prior to
issuance of NOTAMS and start of work.

1.4.1.6  Safety precautions or measures required to control Contractor's forces and traffic.

1.4.2   Safety Plan Submittal

A draft of the Safety Plan shall be provided to the Contracting Officer along with the
construction schedule a minimum of five calendar days prior to the Pre-Performance
Conference.

1.5   CONSIDERATIONS FOR OPERATIONAL SAFETY

1.5.1   Safety Considerations

The following is a partial list of safety considerations which experience indicates will need
attention during airfield safety planning and construction.

1.   Minimum disruption of standard operating procedures for aeronautical activity.

2.   Clear routes from fire fighting and rescue stations to active airfield operations areas and
safety areas.

3.   Chain of notification and authority to change safety-oriented aspects of the construction
plan.

4.   Initiation, currency and cancellation of Notice to Airmen (NOTAMs).

5.   Suspension or restriction of aircraft activity on airfield operations areas.

6.   Threshold displacement and appropriate temporary lighting and marking.

7.   Installation and maintenance of temporary lighting and marking for closed or diverted
aircraft routes on airfield operations areas.

8.   Revised vehicular control procedures or additional equipment and manpower.

9.   Marking/lighting of construction equipment.

10.   Storage of construction equipment and materials when not in use.

11.   Designation of responsible representatives of all involved parties and their availability.
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12.   Location of construction personnel parking and transportation to and from the work site.

13.   Marking/lighting of construction areas.

14.   Location of construction offices.

15.   Location of Contractor's plants.

16.   Debris cleanup responsibilities and schedule.

17.   Identification of construction personnel and equipment.

18.   Location of haul roads.

19.   Noise pollution.

20.   Dust control.

21.   Location of utilities.

22.   Provision for temporary utilities and/or immediate repairs in the event of disruption.

23.   Location of power and control lines for electronic-visual navigational aids.

24.   Marking and lighting of closed airfield pavement areas.

25.   Shutdown and/or protection of airport electronic-visual navigational aids.

26.   Notify crash/fire/rescue personnel when working on water lines.

27.   Provide traffic directors etc., as needed to assure clearance in construction areas.

1.6   HAZARDS AND CONDITIONS

1.6.1   Identified Hazards:

The Contractor is cautioned that analysis of past accidents and incidents have identified
numerous contributing hazards and conditions, some of which are as follows:

1.   Excavation adjacent to runways, taxiways, and aprons.

2.   Mounds or stockpiles of earth, construction material, temporary structures and other
obstacles in proximity to airport operations areas and approach zones.

3.   Runway surfacing projects resulting in excessive lips greater than 1 inch for runways and
3 inches for edges between old and new surfaces at runway edges and ends.

4.   Heavy equipment, stationary or mobile, operating or idle near airport operations areas or
in safety areas.

5.   Improper or malfunctioning lights or unlighted airfield hazards.
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6.   Holes, obstacles, loose pavement, trash and other debris on or near airport operations
areas.

7.   Failure to maintain fencing during construction to deter human and animal intrusions into
the airfield operation areas.
8.   Open trenches alongside pavement.

9.   Attractions for birds such as trash, grass seeding or ponded water on or near airports.

10.   Inadequate or improper methods of marking temporarily closed airport operations areas,
including improper and unsecured barricades.

11.   Obliterated markings on active operational areas.

PART 2   PRODUCTS

2.1  PRODUCTS AND MATERIALS AS REQUIRED FOR IMPLEMENTATION OF THE
SAFETY PLAN ARE IDENTIFIED OR REFERENCED IN OTHER PORTIONS OF THIS
SECTION OR IN THE DRAWINGS.

PART 3   EXECUTION

3.1   VEHICLES ON THE AIRFIELD

3.1.1   General:

Vehicular activity on airfield movement areas should be kept to a minimum.  Where vehicular
traffic on airfield operation areas cannot be avoided, it should be carefully controlled.  A basic
guiding principle is:  The aircraft always has the right-of-way.  If Contractor's vehicular traffic
activity on airfield movement surfaces causes a deposit of loose soil or aggregate material on
those surfaces, Contractor will be required to sweep or clean such deposit to the satisfaction
of the CO or COR.  Several important aspects of vehicle control and identification are
discussed in the following sections.

3.1.2   Visibility:

Vehicles which routinely operate on airport operations areas should be marked/flagged for
high daytime visibility and if appropriate, lighted for nighttime operations.  Vehicles which are
not marked and lighted should be escorted by one that is equipped with temporary marking
and lighting devices.

3.1.3   Identification:

It is usually desirable to be able to visually identify specific vehicles from a distance.  It is
recommended that radio equipped vehicles which routinely operate on airport operations
areas be permanently marked with identifying characters on the sides and roof.  Vehicles
needing intermittent identification could be marked with tape or with magnetically attached
markers which are commercially available.



02002/AE/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 01051(R)-5

3.1.4   Warning Devices:

Construction vehicles/equipment shall have automatic signaling devices to sound an alarm
when moving in reverse.

3.1.5   Movement:

The control of vehicular activity on airport operations areas is of the highest importance. The
Contractor is responsible for developing procedures, procuring equipment and providing
employee training regarding vehicle operations to ensure aircraft safety during construction.
This requires coordination with airfield users and air traffic control.  Consideration should be
given to the use of two-way radio, signal lights, traffic signs, flagmen, escorts, or other means
suitable for the particular airfield.  It should be remembered that even with the most
sophisticated procedures and equipment, systematic training of vehicle operators is
necessary to achieve safety.  Special consideration should be given to training intermittent
operators, such as construction workers, even if escort service is being provided.  The
Contractor shall access the construction site area from designated locations shown on the
plans or as directed at the Pre-Performance Conference.

3.1.6   Vehicle Marking:

Vehicles other than those that routinely traverse any portion of the AOA under air traffic
control (ATC) should be provided with a flag on a staff attached to the vehicle so that the flag
will be readily visible.  The flag should be at least a 3 foot square having a checkered pattern
of International Orange and White squares at least 1 foot on each side.  In lieu of a flag, such
vehicles may either be escorted by a vehicle properly equipped to operate in the AOA or be in
constant two way radio communication with ATC.

3.1.7   Vehicle Lighting:

The standard for identification lighting of vehicles routinely operating in the AOA is an
appropriately sized flashing or steady burning beacon, mounted on the uppermost part of the
vehicle such that it is conspicuous from any direction including from the air.  Color
specifications for vehicle identification beacons are noted below.  Vehicles not routinely
operating on the AOA should be identified during periods of low visibility by a beacon or be
escorted by a properly lighted vehicle.

3.1.7.1   Characterictics:

Flashing and steady burning beacons will have:

a.   low-intensity lighting with an upper limit of 400 candelas (effective) to avoid damage to
night vision.  The minimum effective intensity range in the horizontal plane should be at least
40 candelas, but not more than 400 candelas;

b.   360 azimuth (horizontal) coverage;

c.   peak intensity from 0 to 10 above the horizontal and reduced intensity to 1/10 of peak
intensity from 10 to 15 above the horizontal; and

d.   for flashing beacons, a flash rate of 75 (15) flashes per minute.
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3.1.7.2   Color:

a.   Ambulances.  In accordance with Federal Specification KKK-A-1822B.

b.   Aircraft Rescue and Fire Fighting Vehicles.  Red or a combination of red-and-white
flashing beacons.

c.   Airfield Service Vehicles.  Yellow flashing beacons.

d.   Aircraft Support Vehicles.  Yellow or red steady burning beacons.  Steady burning
beacons are a means of distinguishing apron and aircraft support vehicles from airfield
service vehicles.

e.   Airport Security Vehicles.  Signal Blue or a combination of red-and Signal Blue flashing
beacons.

f.   Other Vehicles.  Yellow flashing beacons.

3.2   COORDINATION WITH AIRCRAFT MOVEMENTS

During the time that the Contractor is performing the work, portions of the aprons, taxiways
and runways at the airport may remain in use by aircraft, except when work is actually being
accomplished.  To the extent feasible and convenient in the opinion of the Airfield Manager,
CO and COR, the use by aircraft of runways and taxiways adjacent to areas where the
Contractor is working, will be scheduled as to reduce disturbance to the Contractor's
operations.  Aircraft operations, unless otherwise specified in the contract specifications, shall
always have priority over any and all of the Contractor's operations and the Contractor shall
not allow his/her employees, subcontractors, materials or any other persons over whom
he/she has control, to enter or remain upon or allow any plant or materials to be brought or to
remain upon any part of the airport, which in the opinion of the CO or COR, would be a
hazardous location. Should aprons, runways or taxiways be required for use of aircraft and
should the CO or COR deem the Contractor to be too close to the portion used by aircraft for
safety, he may, at his sole discretion, order the Contractor to suspend operations and remove
personnel, plant, equipment, and materials to a safe distance and stand by until the runway
and taxiways are no longer required for use by aircraft.

3.3   SPECIAL PROVISIONS FOR PROTECTION OF CABLES, CONTROLS, LIGHTING
FIXTURES, NAVAIDS, AND WEATHER BRUEAU FACILITIES

3.3.1   General:

The Contractor is hereby informed that there are or may be installed on the airport NAVAIDS,
which may include, without limitation, ASR, UHF, and VHF Receivers and Transmitters; U.S.
Weather Bureau facilities; electric cables and controls relating to NAVAID and facilities; and
other electric power cables serving other facilities.  Such NAVAIDS, Weather Bureau and
other facilities, and electric cables must be fully protected during the entire construction time.
Work under this contract can be accomplished in the vicinity of these facilities and cables only
at approved periods of time.  Approval is subject to withdrawal at any time because of
changes in weather, emergency conditions on the existing airfield areas, anticipation of
emergency conditions, and for any other reason determined by the COR acting under the
orders and instructions of the airport management and/or the designated government
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representative.  Any instructions to this Contractor to clear any given area, at any time, by the
COR or the airport management (by radio or other means) shall be immediately executed.
Construction work shall be commenced in the cleared area only when additional instructions
are issued by the proper authorities

3.3.2   Location:

Power and control cables leading to and from any NAVAIDS, Weather Bureau and other
facilities, will be marked, if possible and upon request, in the field by the appropriate
personnel for the information of the Contractor, before any work in their general vicinity is
started. Thereafter, through the entire time of this construction, they shall be protected from
any possible damage, including crossing with unauthorized equipment, etc.

3.3.3   Repairs:

The Contractor shall immediately repair, with identical material by skilled workmen, any
underground cables serving NAVAIDS, Weather Bureau and other airfield facilities, which are
damaged by his workmen, equipment or work.  Prior approval of the CO must be obtained for
the materials, workers, time of day or night, method of repairs and for any temporary or
permanent repairs the Contractor proposes to make to any NAVAIDS and facilities damaged
by the Contractor.  Prior approval of the CO or of the COR must be obtained for the materials,
workers, time of day or night and for the method of repairs for any temporary or permanent
repairs the Contractor proposes to make to any other airport facilities and cables damaged by
this Contractor.

3.3.4   Costs for Disruption:

It is recognized that the Government will incur costs for employees' salaries, engineering fees
and otherwise in connection with the damage, inspection and repair of any such damage
caused by the Contractor; and consequently, that the Government may incur loss by reason
of the diversion of aircraft traffic from the airfield, resulting from interruption of the use of
airfield facilities; and that such expenses and loss are not measurable now and may not be
reasonably ascertainable at the time of any incident caused by this Contractor.  The
Government and the Contractor hereby agree to the assessment of liquidated damages in
lieu of such expenses or other damages incurred by the Government.

3.4   TEMPORARY RUNWAY OR TAXIWAY CLOSURE

3.4.1   Runway:

When runway closure is required by construction activities, the following procedures shall
apply:

During the period the runway is closed, it will be necessary to place a closed runway "X" on
both ends of the runway.  The dimensions of the closed runway "X" are shown in the plans.

If an entire runway is involved in construction, closed runway "X"s should be placed
immediately off runway ends.

The markings may consist of plywood or other material as approved by the CO.  Project
specific operational conditions may require painting of closure "X"s.
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The closed runway markings must remain in place at all times during the time the runway is
closed and shall be maintained in a good condition and firmly secured to the satisfaction of
the CO until the runway is reopened.

The closed runway markings shall be highly visible, yellow in color and provide a good,
essentially solid contrast to the runway or adjacent surface at all times.

3.4.2   Taxiway:

Temporary taxiway closures shall be accomplished in accordance with paragraph 3.8.2 and
the requirements of the Safety Plan drawings.

3.5   CONSTRUCTION AREA MARKING

3.5.1  Flag lines, traffic cones, flashers and/or signs shall be used as necessary to clearly
separate all construction-maintenance from other parts of active air operations areas and to
identify isolated hazards, such as open manholes, excavation, areas under construction,
stockpiled material, waste areas and to identify, airfield and other government facilities, cables,
power lines, ILS critical and other sensitive areas.  Materials and placement shall be subject to
the review and approval of the CO or COR.

3.5.2  All barricades, temporary markers, flagline supports and other objects placed or left in the
safety area of an open runway, taxiway or taxilane shall be as low as feasible (maximum of 18
inches unless otherwise approved).  These materials shall be of low mass and easily collapsible
if impacted by an aircraft or component thereof.  These materials shall be weighted down or
attached to the surface to reduce the chance of movement by prop wash, jet blast, wing vortex
or other wind currents.  If affixed to the surface, these materials shall be frangible at the ground.

3.5.3  Where feasible, cones should be used in lieu of barricades.

3.5.4  Where construction activities are adjacent to active air operations areas and must remain
closed and marked through nighttime hours, barricades equipped with totally operational
flashers shall be utilized to sufficiently protect aircraft from entering closed areas. The
Contractor shall have a designated representative on call 24 hours per day for emergency
maintenance of airport hazard lighting and marking.

3.6   EXCAVATION AND TRENCHES

3.6.1   Runways:

Excavations and open trenches may be permitted up to 200 feet from the centerline of an
active runway, provided they are adequately signed, lighted and marked.  In addition,
excavation and open trenches may be permitted within 200 feet of the runway centerline on a
case-by-case basis, i.e., cable trenches, pavement tie-ins, etc., with the approval of the CO,
the COR and the Airfield manager.

3.6.2   Taxiways and Aprons:

Excavation and open trenches may be permitted up to the edge of structural taxiway and
apron pavements, provided the drop-off is adequately signed, lighted and marked.
Coordinate on a case-by-case basis with the Engineer and the Safety Officer.
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3.7   STOCKPILED MATERIAL

Extensive stockpiled materials will not be permitted within the construction areas without prior
approval.  Temporary stockpiles of material designated for reuse shall be located outside the
safety areas of active air operation surfaces and at maximum heights below the primary
surface and 7:1 transitional surfaces originating at the outer extent of the primary surface.
The CO shall approve locations and elevations of temporary stockpiled material and haul
routes to and from temporary stockpiles.  Haul routes shall also be outside the safety area of
operational surfaces. Temporary stockpiles may be permitted within otherwise restricted
areas of runways and or taxiways when closed for extended periods of time.

3.8   MARKING AND LIGHTING OF CLOSED OR HAZARDOUS AREAS ON AIRFIELDS

3.8.1   Permanently Closed Runways and Taxiways:

For runways and taxiways which have been permanently closed, the lighting circuits should
be disconnected.   The threshold markings, runway designation marking and touchdown zone
markings should be obliterated and crosses should be placed at each end at 1,000-foot
intervals on closed runways.  A cross is placed at each entrance of the closed taxiway.

3.8.2   Temporarily Closed Runways and Taxiways:

Temporarily closed runways are treated in the same manner as in paragraph 3.8.A, except
runway markings are not obliterated.  Rather, crosses are usually of the temporary type
(constructed of material such as fabric or plywood) and they are required only at runway
ends.  The crosses should be located on top of the runway numerals.  For temporary
marking, the dimensions of the crosses may be reduced to permit use of standard sheets of 4
by 8-foot plywood.  Temporarily closed taxiways are usually treated as a hazardous area as
explained in paragraph 3.8.4.

3.8.3   Closed Airfields:

When all runways are closed temporarily, the runways are marked as in paragraph 3.8.2 and
the airport beacon is turned off.  When all runways are closed permanently, the runways are
marked as in paragraph 3.8.A, the airport beacon is disconnected and a cross is placed in the
segmented circle or at central location if no segmented circle exists.

3.8.4   Hazardous Areas:

Hazardous areas, in which no part of an aircraft may enter, are indicated by use of barricades
with alternate orange and white markings. If the project drawings show that the barricades are
to be supplemented with flags, the flags shall be orange, at least 20 by 20 inches square and
made and installed so that they are always in the extended position and properly oriented.
For nighttime use, the barricades are supplemented with flashing yellow lights. The intensity
of the lights and spacing for barricades, flags and lights must be such to delineate adequately
the hazardous area.
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3.9   LIMITATIONS ON CONSTRUCTION

3.9.1   Restrictions:

The following restrictions shall pertain at all times:

3.9.1.1  When construction work is being accomplished adjacent to an active runway during
visual flight rule (VFR weather conditions), men, equipment, or other construction-related
material shall not be permitted to penetrate a 7:1 slope, originating from the edge of the runway
safety area at any active runway.

3.9.1.2  All work which is too close to the runway for accomplishment during VFR conditions
(Item 1 above) shall be performed during periods when the runway is not in use.  (REF. NOTAM
requirements paragraph 1.3.2.)

3.9.1.3  When construction work is being accomplished adjacent to an active runway during
VFR weather conditions, equipment below the VFR 7:1 slope but penetrating the IFR 7:1 slope
shall be obstruction marked and lighted.

3.9.1.4  Men, equipment or other  construction-related material will be permitted in the approach
or departure zones of active runways, provided that the construction activity is conducted below
a 20:1 (where visibility minimums are below 3/4 mile) approach plane, as applicable to the
particular runway,  originating 200 feet from end of runway.  Any construction activity which is
contemplated in the approach zones which will violate these planes will require special
consideration (runway displacement, lighting, etc.).

3.9.1.5  Open-flame welding or torch-cutting operations should be prohibited unless adequate
fire and safety precautions are provided and have been approved by the airfield manager.  All
vehicles are to be parked and serviced in the Contractor's work area and/or in an area approved
by the CO.

3.9.1.6  Open trenches, excavations, and stockpiled material at the construction site should be
prominently marked barricades conforming to the detail shown on the project drawings and
lighted with flashing yellow light units acceptable to the CO during hours of restricted visibility
and/or darkness.  Barricade spacing shall be as indicated on the project drawings.  Under no
circumstances are flare pots to be used near aircraft operating areas.

3.9.1.7  Stockpiled material should be constrained in a manner to prevent movement as a result
of aircraft blast or wind.  Material should not be stored near aircraft operating or movement
areas.

END OF SECTION
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SECTION 01356 (R) 
 

STORM WATER POLLUTION PREVENTION MEASURES 
 

 
PART 1   GENERAL 
 
1.1   REFERENCES 

 
The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM D 4439 (1997) Standard Terminology for Geosynthetics 

 
ASTM D 4491 (1996) Water Permeability of Geotextiles by Permittivity 

 
ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength of 

Geotextiles 
 

ASTM D 4632 (1991; R 1996)) Grab Breaking Load and Elongation of 
Geotextiles 

 
ASTM D 4751 (1995) Determining Apparent Opening Size of a 

Geotextile 
 

ASTM D 4873 (1995) Identification, Storage, and Handling of 
Geosynthetic Rolls 

 
1.2   GENERAL 
 

The Contractor shall implement the storm water pollution prevention measures specified in 
this section in a manner which will meet the requirements of  Section 01061 (AR) 
ENVIRONMENTAL PROTECTION, and the requirements of the National Pollution Discharge 
Elimination System (NPDES) permit attached to that Section.   Contractor is required to 
obtain NPDES permit. 

 
1.3   SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01300 01330 (AR) SUBMITTAL 
PROCEDURES: 

 
Certificates 

 
Affidavit; G 

 
Certificate attesting that the Contractor has met all specified requirements. 
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1.4   EROSION AND SEDIMENT CONTROLS 
 

The controls and measures required by the Contractor are described below. 
 
1.4.1   Stabilization Practices 

 
The stabilization practices to be implemented shall include temporary seeding, mulching, 
geotextiles, erosion control matts, preservation of mature vegetation, etc.  On his daily CQC 
Report, the Contractor shall record the dates when the major grading activities occur, (e.g., 
excavation, embankment, and grading); when construction activities temporarily or 
permanently cease on a portion of the site; and when stabilization practices are initiated.  
Except as provided in paragraphs UNSUITABLE CONDITIONS and NO ACTIVITY FOR 
LESS THAN 21 DAYS, stabilization practices shall be initiated as soon as practicable, but no 
more than 14 days, in any portion of the site where construction activities have temporarily or 
permanently ceased. 

 
1.4.1.1   Unsuitable Conditions 
 

Where the initiation of stabilization measures by the fourteenth day after construction activity 
temporarily or permanently ceases is precluded by unsuitable conditions caused by the 
weather, stabilization practices shall be initiated as soon as practicable after conditions 
become suitable. 

 
1.4.1.2   No Activity for Less Than 21 Days 
 

Where construction activity will resume on a portion of the site within 21 days from when 
activities ceased (e.g., the total time period that construction activity is temporarily ceased is 
less than 21 days), then stabilization practices do not have to be initiated on that portion of 
the site by the fourteenth day after construction activity temporarily ceased. 

 
1.4.2   Structural Practices 
 

Structural practices shall be implemented to divert flows from exposed soils, temporarily store 
flows, or otherwise limit runoff and the discharge of pollutants from exposed areas of the site.  
Structural practices shall be implemented in a timely manner during the construction process 
to minimize erosion and sediment runoff.  Structural practices shall include the following 
devices.  Location and details of installation and construction are shown on the drawings. 
 

1.4.2.1   Silt Fences 
 

The Contractor shall provide silt fences as a temporary structural practice to minimize erosion 
and sediment runoff.  Silt fences shall be properly installed to effectively retain sediment 
immediately after completing each phase of work where erosion would occur in the form of 
sheet and rill erosion (e.g. clearing and grubbing, excavation, embankment, and grading).  Silt 
fences shall be installed in the locations indicated on the drawings.  Final removal of silt fence 
barriers shall be upon approval by the Contracting Officer. 

 
1.4.2.2   Straw Bales 
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The Contractor shall provide bales of straw as a temporary structural practice to minimize 
erosion and sediment runoff.  Bales shall be properly placed to effectively retain sediment 
immediately after completing each phase of work (e.g., clearing and grubbing, excavation, 
embankment, and grading) in each independent runoff area (e.g., after clearing and grubbing 
in a area between a ridge and drain, bales shall be placed as work progresses, bales shall be 
removed/replaced/relocated as needed for work to progress in the drainage area).  Areas 
where straw bales are to be used are shown on the drawings.  Final removal of straw bale 
barriers shall be upon approval by the Contracting Officer.  Rows of bales of straw shall be 
provided as follows: 

 
a.  Along the downhill perimeter edge of all areas disturbed. 

 
b.  Along the top of the slope or top bank of drainage ditches, channels, swales, etc. that 
traverse disturbed areas. 

 
c.  Along the toe of all cut slopes and fill slopes of the construction areas. 

 
d.  Perpendicular to the flow in the bottom of existing drainage ditches, channels, 
swales, etc. that traverse disturbed areas or carry runoff from disturbed areas.  Rows 
shall be spaced as shown on the drawings. 

 
e.  Perpendicular to the flow in the bottom of new drainage ditches, channels, and 
swales.  Rows shall be spaced as shown on the drawings. 

 
f.  At the entrance to culverts that receive runoff from disturbed areas. 

 
1.4.2.3   Diversion Dikes 
 

Diversion dikes shall have a maximum channel slope of 2 percent and shall be adequately 
compacted to prevent failure.  The minimum height measured from the top of the dike to the 
bottom of the channel shall be 18 inches.  The minimum base width shall be 6 feet and the 
minimum top width shall bee 2 feet.  The Contractor shall ensure that the diversion dikes are 
not damaged by construction operations or traffic.  Diversion dikes shall be located as shown 
on the drawings. 

 
PART 2   PRODUCTS 
 
2.1   COMPONENTS FOR SILT FENCES 
 
2.1.1   Filter Fabric 
 

The geotextile shall comply with the requirements of  ASTM D 4439, and shall consist of 
polymeric filaments which are formed into a stable network such that filaments retain their 
relative positions.  The filament shall consist of a long-chain synthetic polymer composed of 
at least 85 percent by weight of ester, propylene, or amide, and shall contain stabilizers 
and/or inhibitors added to the base plastic to make the filaments resistance to deterioration 
due to ultraviolet and heat exposure.  Synthetic filter fabric shall contain ultraviolet ray 
inhibitors and stabilizers to provide a minimum of six months of expected usable construction 
life at a temperature range of 0 to 120 degrees F.  The filter fabric shall meet the following 
requirements: 
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                  FILTER FABRIC FOR SILT SCREEN FENCE 
 
PHYSICAL PROPERTY       TEST PROCEDURE            STRENGTH REQUIREMENT 
Grab Tensile                           ASTM D 4632                                     100 lbs. min. 
Elongation (%)                                                                                      30 % max. 
 
Trapezoid Tear                       ASTM D 4533                                        55 lbs. min. 
 
Permittivity                              ASTM D 4491                                        0.2 sec-1 
 
AOS (U.S. Std Sieve)              ASTM D 4751                                       20-100 
 
2.1.2   Silt Fence Stakes and Posts 
 

The Contractor may use either wooden stakes or steel posts for fence construction.  Wooden 
stakes utilized for silt fence construction, shall have a minimum cross section of 2 inches by 2 
inches when oak is used and 2 inches by 4 inches when pine is used, and shall have a 
minimum length of5 feet.  Steel posts (standard "U" or "T" section) utilized for silt fence 
construction, shall have a minimum weight of 1.33 pounds per linear foot and a minimum 
length of 3 feet. 

 
2.1.3   Mill Certificate or Affidavit 
 

A mill certificate or affidavit shall be provided attesting that the fabric and factory seams meet 
chemical, physical, and manufacturing requirements specified above.  The mill certificate or 
affidavit shall specify the actual Minimum Average Roll Values and shall identify the fabric 
supplied by roll identification numbers.  The Contractor shall submit a mill certificate or 
affidavit signed by a legally authorized official from the company manufacturing the filter 
fabric. 

 
2.1.4   Identification Storage and Handling 
 

Filter fabric shall be identified, stored and handled in accordance with ASTM D 4873. 
 
2.2   COMPONENTS FOR STRAW BALES 
 

The straw in the bales shall be stalks from oats, wheat, rye, barley, rice, or from grasses such 
as byhalia, bermuda, etc., furnished in air dry condition.  The bales shall have a standard 
cross section of 14 inches by 18 inches.  All bales shall be either wire-bound or string-tied.  
The Contractor may use either wooden stakes or steel posts to secure the straw bales to the 
ground.  Wooden stakes utilized for this purpose, shall have a minimum dimensions of 2 
inches x 2 inches in cross section and shall have a minimum length of 3 feet.  Steel posts 
(standard "U" or "T" section) utilized for securing straw bales, shall have a minimum weight of 
1.33 pounds per linear foot and a minimum length of 3 feet. 

 
PART 3   EXECUTION 
 
3.1   INSTALLATION OF SILT FENCES 
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Silt fences shall extend a minimum of 16 inches above the ground surface and shall not 
exceed 34 inches above the ground surface.  Filter fabric shall be from a continuous roll cut to 
the length of the barrier to avoid the use of joints.  When joints are unavoidable, filter fabric 
shall be spliced together at a support post, with a minimum 6 inch overlap, and securely 
sealed.  A trench shall be excavated approximately 4 incheswide and 4 inches deep on the 
upslope side of the location of the silt fence.  The 4-inch x 4-inch trench shall be backfilled 
and the soil compacted over the filter fabric.  Silt fences shall be removed upon approval by 
the Contracting Officer. 

 
3.2   INSTALLATION OF STRAW BALES 
 

Straw bales shall be placed in a single row, lengthwise on the contour, with ends of adjacent 
bales tightly abutting one another.  Straw bales shall be installed so that bindings are oriented 
around the sides rather than along the tops and bottoms of the bales in order to prevent 
deterioration of the bindings.  The barrier shall be entrenched and backfilled.  A trench shall 
be excavated the width of a bale and the length of the proposed barrier to a minimum depth 
of 4inches  After the bales are staked and chinked (gaps filled by wedging with straw), the 
excavated soil shall be backfilled against the barrier.  Backfill soil shall conform to the ground 
level on the downhill side and shall be built up to4 inches against the uphill side of the barrier.  
Loose straw shall be scattered over the area immediately uphill from a straw bale barrier to 
increase barrier efficiency.  Each bale shall be securely anchored by at least two stakes 
driven through the bale.  The first stake or steel post in each bale shall be driven toward the 
previously laid bale to force the bales together.  Stakes or steel pickets shall be driven a 
minimum 18 inches deep into the ground to securely anchor the bales. 

 
3.3   MAINTENANCE 

 
The Contractor shall maintain the temporary and permanent vegetation, erosion and 
sediment control measures, and other protective measures in good and effective operating 
condition by performing routine inspections to determine condition and effectiveness, by 
restoration of destroyed vegetative cover, and by repair of erosion and sediment control 
measures and other protective measures.  The following procedures shall be followed to 
maintain the protective measures. 

 
3.3.1   Silt Fence Maintenance 
 

Silt fences shall be inspected in accordance with paragraph INSPECTIONS.  Any required 
repairs shall be made promptly.  Close attention shall be paid to the repair of damaged silt 
fence resulting from end runs and undercutting.  Should the fabric on a silt fence decompose 
or become ineffective, and the barrier is still necessary, the fabric shall be replaced promptly.  
Sediment deposits shall be removed when deposits reach one-third of the height of the 
barrier.  When a silt fence is no longer required, it shall be removed.  The immediate area 
occupied by the fence and any sediment deposits shall be shaped to an acceptable grade.   

 
3.3.2   Straw Bale Maintenance 
 

Straw bale barriers shall be inspected in accordance with paragraph INSPECTIONS.  Close 
attention shall be paid to the repair of damaged bales, end runs and undercutting beneath 
bales.  Necessary repairs to barriers or replacement of bales shall be accomplished promptly.  
Sediment deposits shall be removed when deposits reach one-half of the height of the barrier.  
Bale rows used to retain sediment shall be turned uphill at each end of each row.  When a 
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straw bale barrier is no longer required, it shall be removed.  The immediate area occupied by 
the bales and any sediment deposits shall be shaped to an acceptable grade.   

3.3.3   Diversion Dike Maintenance 
 

Diversion dikes shall be inspected in accordance with paragraph INSPECTIONS.  Close 
attention shall be paid to the repair of damaged diversion dikes and necessary repairs shall 
be accomplished promptly.  When diversion dikes are no longer required, they shall be 
shaped to an acceptable grade. 

 
3.4   INSPECTIONS 
 
3.4.1   General 
 

The Contractor shall inspect disturbed areas of the construction site, areas used for storage 
of materials that are exposed to precipitation that have not been finally stabilized, stabilization 
practices, structural practices, other controls, and area where vehicles exit the site at least 
once every seven (7) calendar days and within 24 hours of the end of any storm that 
produces 0.5 inches or more rainfall at the site.  Where sites have been finally stabilized, 
such inspection shall be conducted at least once every month. 

 
3.4.2   Inspections Details 
 

Disturbed areas and areas used for material storage that are exposed to precipitation shall be 
inspected for evidence of, or the potential for, pollutants entering the drainage system.  
Erosion and sediment control measures identified in the Storm Water Pollution Prevention 
Plan shall be observed to ensure that they are operating correctly.  Discharge locations or 
points shall be inspected to ascertain whether erosion control measures are effective in 
preventing significant impacts to receiving waters.  Locations where vehicles exit the site shall 
be inspected for evidence of offsite sediment tracking. 

 
3.4.3   Inspection Reports 
 

For each inspection conducted, the Contractor shall prepare a report summarizing the scope 
of the inspection, name(s) and qualifications of personnel making the inspection, the date(s) 
of the inspection, major observations relating to the implementation of the Storm Water 
Pollution Prevention Plan, maintenance performed, and actions taken.  The report shall be 
furnished to the Contracting Officer within 24 hours of the inspection as a part of the 
Contractor's daily CQC REPORT.  A copy of the inspection report shall be maintained on the 
job site. 

 
 

END OF SECTION 
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THE FOLLWING TECHNICAL SPECIFICATIONS APPLY TO  
REPAIR AIRCRAFT PARKING APRON ONLY: 

 
Section  
No. Section Title  

DIVISION 2 - SITEWORK  

 Repair Aircraft Parking Apron 

02111 A Excavation and Handling of Contaminated Material 
02220 A Demolition  
02300 A Earthwork  
02316 A Excavation, Trenching, and Backfilling for Utilities Systems 
02390 A Tiedown Points for Aircraft 
02721 A Rigid Base Course 
02722 A Aggregate Base Course for Flexible Pavement 
02741 A Hot-Mix Asphalt (HMA) For Roads 
02748 A Bituminous Tack and Prime Coats 
02753 A Concrete Pavement for Airfields  
02760 A Field Molded Sealants for Sealing Joints in Rigid Pavements 
02762 A Compression Joint Seals for Concrete Pavements 
02763 A Pavement Markings 
02964 A Cold Milling of Bituminous Pavements 
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SECTION 02111 (A) 
 

EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL 
 

 
PART 1   GENERAL 
 
1.1   REFERENCES 

 
The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by the basic designation only. 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM D 422 (1963; R 1998) Particle-Size Analysis of Soils 

 
ASTM D 698 (1991; R 1998) Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/cu. ft. (600 
kN-m/cu. m.)) 

 
ASTM D 1556 (1990; R 1996el) Density and Unit Weight of Soil in 

Place by the Sand-Cone Method 
 

ASTM D 1557 (1991; R 1998) Laboratory Compaction Characteristics 
of Soil Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.)) 

 
ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 
 

ASTM D 2487 (1998) Classification of Soils for Engineering Purposes 
(Unified Soil Classification System) 

 
ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth) 
 

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and Plasticity Index of 
Soils 

 
ASTM D 5434 (1997) Standard Guide for Field Logging of Subsurface 

Explorations of Soil and Rock 
 

CODE OF FEDERAL REGULATIONS (CFR) 
 

40 CFR 302 Designation, Reportable Quantities, and Notification 
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1.2   MEASUREMENT AND PAYMENT 
 
1.2.1   Measurement 
 

Measurement for excavation shall be based on the actual number of cubic meters of 
contaminated material excavated in-place, prior to excavation.  Determination of the volume 
of contaminated material excavated shall be based on cross-sectional volume determination 
reflecting the differential between the original elevations of the top of the contaminated 
material and the final elevations truck volumeafter removal of the contaminated material.   

 
1.2.2   Payment 
 
1.2.2.1   Excavation and Transportation 
 

Compensation for excavation and onsite transportation of contaminated material will be paid 
as a unit cost.  This unit cost shall include any other items incidental to excavation and 
handling not defined as having a specific unit cost. 

 
1.3   SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 
Shop Drawings 

 
Surveys; G,  

 
Cross-sections and areas of excavation. 

 
Product Data 

 
Excavation and Handling Work Plan; G,  

 
Work Plan within 30 calender days after notice to proceed.  No work at the site, 
with the exception of site inspections and surveys, shall be performed until the 
Work Plan is approved.  The Contractor shall allow 30 calendar days in the 
schedule for the Government's review.  No adjustment for time or money will be 
made if resubmittals of the Work Plan are required due to deficiencies in the plan.  
At a minimum, the Work Plan shall include: 

 
a.  Schedule of activities. 

 
b.  Method of excavation and equipment to be used. 

 
c.  Shoring or side-wall slopes proposed. 

 
d.  Dewatering plan. 

 
e.  Storage methods and locations for liquid and solid contaminated material. 
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f.  Haul routes. 
 

g.  Decontamination procedures. 
 

h. Spill contingency plan. 
 
i. Sampling and Analysis plan 

 
Closure Report; G,  

 
5 copies of Closure Report within 14 calendar days of work completion at the site. 

 
Test Reports 

 
Surveys; G,  
Confirmation Sampling and Analysis; G,  
Sampling of Stored Material; G,  
Sampling Liquid; G,  
Chemical Testing; G,  

 
Test results. 

 
1.4   SURVEYS 

 
Surveys shall be performed immediately prior to and after excavation of contaminated 
material to determine the volume of contaminated material removed.  The Contractor shall 
provide cross-sections on 7.6 meter intervals and at obvious break points for all excavated 
areas.  Locations of confirmation samples shall also be surveyed. 

 
1.5   REGULATORY REQUIREMENTS 
 
1.5.1   Permits and Licenses 

 
The Contractor shall obtain required federal, state, and local permits for the excavation and 
storage of contaminated material.  Permits shall be obtained at no additional cost to the 
Government. 

 
1.6   DESCRIPTION OF WORK 
 

The project area is a parking apron for aircraft.  During the removal of the existing pavement 
of the parking apron, contaminated material may be encountered.  Contaminated material 
encountered shall be excavated to a depth of 300 millimeters below the existing pavement.  
The work shall consist of excavation of contaminated material located in the southwest corner 
of the parking apron.  Suspected contamination shall be determined by visual observation 
and through the use of a photoionization detector (PID).  Chemical analysis has been 
performed by the Government within the project area and is shown in Appendix B of the 
Design Analysis.  The Field Investigation Report (containing the Environmental and 
Geotechnical Field Investigation Report and the Chemical Analysis Report) is attached at the 
end of this specification section as Appendix A.  After the excavation of contaminated 
material, chemical analysis of material remaining in the excavation shall be performed by the 
Contractor.  Subsurface conditions are shown on the drawings. The Contracting Officer shall 
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be notified within 48 hours if contaminated material is discovered which has not been 
previously identified or if other discrepancies between data provided and actual field 
conditions are discovered. Ground water is not expected to be encountered during excavation 
activities. 

 
1.7   CHEMICAL TESTING 
 
Required sampling and chemical analysis shall be conducted in accordance with Paragraph 3.3 
Confirmation Sampling and Analysis and Section 01450 CHEMICAL DATA QUALITY 
CONTROL. 
 
1.8   SCHEDULING 
 

The Contractor shall notify the Contracting Officer 7 calendar days prior to the start of 
excavation of contaminated material.  The Contracting Officer will be responsible for 
contacting regulatory agencies in accordance with the applicable reporting requirements. 

 
PART 2   PRODUCTS 
 
2.1   BACKFILL MATERIAL 

 
Backfill material shall be in accordance with Section 2316 (A) EXCAVATION, TRENCHING, 
AND BACKFILLING FOR UTILITIES SYSTEMS and be free of contamination.   

 
2.2   SPILL RESPONSE MATERIALS 
 

The Contractor shall provide spill response materials including, but not limited to the 
following: containers, adsorbents, shovels, and personal protective equipment.  Spill 
response materials shall be available at all times in which hazardous materials/wastes are 
being handled or transported.  Spill response materials shall be compatible with the type of 
materials and contaminants being handled. 

 
PART 3   EXECUTION 
 
3.1   EXISTING STRUCTURES AND UTILITIES 
 

No excavation shall be performed until site utilities have been field located.  The Contractor 
shall take the necessary precautions to ensure no damage occurs to existing structures and 
utilities.  Damage to existing structures and utilities resulting from the Contractor's operations 
shall be repaired at no additional cost to the Government.  Utilities encountered that were not 
previously shown or otherwise located shall not be disturbed without written approval from the 
Contracting Officer. 

 
3.2   CLEARING AND GRUBBING (NOT USED) 
 
3.2   CONTAMINATED MATERIAL REMOVAL 
 
3.2.1   Excavation 
 

Areas of contamination shall be excavated to within 60 mm of the depth required in 
Paragraph 1.6 or as directed by the Contracting Officer.  Excavation shall be performed in a 
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manner that will limit the potential for contaminated material to be mixed with uncontaminated 
material.  The Contractor shall maintain an excavation of sufficient size to allow workers 
ample room to complete the work.  A log of the materials and any visible signs of 
contamination encountered during excavation shall be maintained for each area of 
excavation.  Excavation logs shall be prepared in accordance with ASTM D 5434. 

 
3.2.3   Shoring 
 

Sheeting, bracing, or shoring shall be installed in the absence of adequate side slopes if there 
is a need for workers to enter the excavated area. 

 
3.2.4   Dewatering 

 
Surface water shall be diverted to prevent entry into the excavation.  Dewatering shall be 
limited to that necessary to assure adequate access, a safe excavation, and to ensure that 
compaction requirements can be met. 

 
3.3   CONFIRMATION SAMPLING AND ANALYSIS 

 
The Contracting Officer shall be present to inspect the removal of contaminated material from 
the site.  After all material suspected of being contaminated has been removed, the 
excavation shall be examined for evidence of contamination and, if appropriate, field analysis 
used to determine the presence of volatile and/or semi-volatile contamination using a real 
time vapor monitoring instrument (PID).  Excavation of additional material shall be as directed 
by the Contracting Officer.  After all suspected contaminated material is removed, 
confirmation samples shall be collected and analyzed for the following contaminants: 
 
  Chemical Parameter                                Chemical Analysis 
 BTEX     EPA Method 8021 
 PAHs     EPA Method 8270 

 
Confirmation sample results shall be compared to Idaho Department of Environmental Quality 
Tier 0 Soil Cleanup Levels as shown below.   
 
    Chemical Parameter            Action Level (mg/kg) 
      Benzene   0.06 
 Toluene   5.4 
 Ethylbenzene   10 
 Xylenes   7 
  
 PAHs 
 
 Acenapthene   1.1 
 Anthracene   0.8 
 Benzo(a)pyrene  0.12 
 Benzo(b)fluoranthene  1.22 
 Benzo(k)fluoranthene  4.4 
 Benzo(a)anthracene  1.22 
 Benzo(g,h,i)perylene  0.4 
 Chyrsene   0.5 
 Fluorene   4.2 
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 Fluoranthene   4.4 
 Naphthalene   5.5 
 Phenanthrene   8.4 
 Pyrene    10 
 

Samples shall be collected at a frequency of one per 1200 cubic meters from the bottom and 
each of the side walls or as directed by the Contracting Officer.  A minimum of one sample 
shall be collected from the bottom and each side wall of the excavation.  Based on test 
results, the Contractor shall propose any additional excavation which may be required to 
remove material which is contaminated above action levels.  Additional excavation shall be 
subject to approval by the Contracting Officer.  Locations of samples shall be marked in the 
field and documented on the as-built drawings. 

 
3.4   CONTAMINATED MATERIAL STORAGE 
 

Contaminated material shall be placed in a contaminated soil disposal site on the Mountain 
Home AFB (location shown on drawings) immediately after excavation.  Prior to placement of 
material into disposal site, the Contractor shall coordinate with the Contracting Officer who 
will coordinate placement location with Base Environmental.  Base Environmental POC is 
Paula Jo Miller, (208) 828-6666.  A written log shall be kept to track the amount of 
contaminated material placed in the soil farm. 

 
3.5   SAMPLING 
 
3.5.1   Sampling of Excavated Material 

 
Samples of excavated material shall be collected at a frequency of once per 1200 cubic meters.  
Samples shall be tested for the parameters described in Paragraph 3.3 above.   
 

Material with contaminant levels that exceed the action levels shall be treated by the 
Government at the disposal area described in Paragraph 3.4 of this Section.  Analyses for 
contaminated material shall be performed by the Contractor and shall conform to local, state, 
and federal criteria as well as to the requirements of the treatment facility.  Documentation of 
all analyses performed shall be furnished to the Contracting Officer.  Additional sampling and 
analyses to the extent required by the approved  treatment, storage or disposal (TSD) facility 
treatment facility shall be the responsibility of the Contractor and shall be performed at no 
additional cost to the Government. 

 
3.6   SPILLS 

 
In the event of a spill or release of a hazardous substance (as designated in 40 CFR 302), 
pollutant, contaminant, or oil (as governed by the Oil Pollution Act (OPA), 33 U.S.C. 2701 et 
seq.), the Contractor shall notify the Contracting Officer immediately.  If the spill exceeds the 
reporting threshold, the Contractor shall follow the pre-established procedures as described in 
the Base Wide Contingency Plan for immediate reporting and containment.  Immediate 
containment actions shall be taken to minimize the effect of any spill or leak.  Cleanup shall 
be in accordance with applicable federal, state, and local regulations.  As directed by the 
Contracting Officer, additional sampling and testing shall be performed to verify spills have 
been cleaned up.  Spill cleanup and testing shall be done at no additional cost to the 
Government. 
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3.7   BACKFILL 
 

3.7.1   Confirmation Test Results 
 

Excavations shall be backfilled immediately after all contaminated materials have been 
removed and confirmation test results have been approved.   

 
3.7.2   Compaction 

 
Compaction shall be in accordance with Section 2300 (A) EARTHWORK and Section 2316  
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS. 

 
3.8   DISPOSAL REQUIREMENTS 
 

Offsite disposalDisposal of contaminated material shall be in accordance with Section 01061 
(AR) ENVIRONMENTAL PROTECTIONthis specification Section. 

 
3.9   CLOSURE REPORT 
 

5 copies of a Closure Report shall be prepared and submitted within 21 calendar days of 
completing work at the site.  The report shall be labeled with the contract number, project 
name, location, date, name of general contractor, and the Corps of Engineers District 
contracting for the work.  The Closure Report shall include the following information as a 
minimum: 

 
a.  A cover letter signed by a Professional Engineer registered in the State of Idaho, 
who is a responsible company official certifying that all services involved have been 
performed in accordance with the terms and conditions of the contract documents. 

 
b.  A narrative report including, but not limited to, the following: 

 
    (1) site conditions, ground water elevation, and cleanup criteria; 

 
    (2) excavation logs; 

 
    (3) field screening readings; 

 
    (4) quantity of materials removed from each area of contamination; 

 
    (5) quantities of water/product removed during dewatering; 

 
    (6) sampling locations and sampling methods; 

 
    (7) collection data such as time of collection and method of preservation; 

 
    (8) sample chain-of-custody forms; and 

 
    (9) source of backfill. 

 
c.  Copies of all chemical and physical test results. 
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d.  Copies of all manifests and land disposal restriction notifications. 
 

e.  Copies of all certifications of final disposal signed by the responsible disposal 
facility official. 

 
f.  Waste profile sheets. 

 
g.  Scaled drawings showing limits of each excavation, limits of contamination, 
known underground utilities within 15 m 50 feet of excavation, sample locations, 
and sample identification numbers. 

 
h.  Progress Photographs.  Color photographs shall be used to document progress 
of the work.  A minimum of four views of the site showing the location of the area of 
contamination, entrance/exit road, and any other notable site conditions shall be 
taken before work begins.  After work has been started, activities at each work 
location shall be photographically recorded daily.  Photographs shall be a minimum 
of 76.2 x 127.0 mm 3 x 5 inches and shall include: 

 
    (1) Soil removal, handling, and sampling. 

 
    (2) Unanticipated events such as discovery of additional contaminated material. 

 
    (3) Contaminated material storage. 

 
    (4) Site or task-specific employee respiratory and personal protection. 

 
    (5) Fill placement and grading. 

 
    (6) Post-construction photographs.  After completion of work at each site, the 
Contractor shall take a minimum of four views of each excavation site. 

 
Photographs shall be mounted back-to-back in double face plastic sleeves punched to fit 
standard three ring binders.  Each print shall have an information box attached.  The box shall 
be typewritten and arranged as follows: 

 
Project Name:                       Direction of View: 
Location:                              Date/Time: 
Photograph No.:                    Description of View: 

 
 
 

END OF SECTION 
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Part I:  Environmental and Geotechnical Field Investigation Report 

1.0 BACKGROUND  

1.1 Background  
     Mountain Home Air Force Base is home to the 366th Wing, Air Combat Command.  The 
Wing stands ready to rapidly deploy worldwide as a composite air expeditionary wing flying 
fighter, bomber, and refueling/support aircraft.  Aircraft from the 366th Wing, as well as transient 
aircraft utilize the parking apron also known as the “Mobility Ramp” between Base Operations, 
and Taxiways “C” and “D”.  Seattle District, US Army Corps of Engineers, was tasked to repair 
this parking apron.  
 
     Seattle District was also tasked to provide supporting geotechnical and environmental 
sampling and analysis of soils underlying the parking apron area prior to conducting the repair 
project.  Geotechnical and environmental field sampling for this project was planned for 20 
discrete locations as determined by the design team.  However, due to unforeseen Air Force ramp 
requirements and actual field conditions, geotechnical and environmental samples were only 
collected from 9 out of the planned 20 discrete locations (see Appendix A, Figure 3). 
 
     Previous subsurface soil sampling under the adjoining E Ramp (1995) revealed petroleum 
hydrocarbon contamination as a result of JP-4 refueling pit leakage.  JP-5 and JP-8 was also a 
suspected contaminant within sub-surface soils due to known use of these fuels at Mountain 
Home AFB. 
 

1.2 Objective 
     The objective of this site investigation was to determine if petroleum hydrocarbon (primarily 
JP-4, JP-5, and JP-8 jet aircraft fuel) contamination exists in sub-surface soils underlying the 
existing paved aircraft parking and taxiway areas within project boundaries (see Appendix A 
Figure 3).  Determination of potential release and contaminant concentrations was achieved by 
analyzing the results of a combination of: olfactory; visual, and laboratory analyses of collected 
soil samples. 
 

1.3 Investigation Location 
     The Mountain Home AFB Mobility Ramp is a large concrete paved aircraft parking area with 
an Asphaltic concrete overlay approximately 72,500 square meters in size.  The ramp is 
prominently situated southwest of the Base Operations building.  Mountain Home AFB is located 
near Mountain Home, and south of Boise, Idaho (Appendix A, Figures 1-3).  
 

2.0 FIELD INVESTIGATION SUMMARY 
     A geotechnical/environmental field sampling team comprised of Glen Terui and Joseph 
Marsh, Technical Services Branch, Seattle District USACE, accomplished the subsurface soil 
sampling investigation described in this report.  Glen Terui supervised all concrete coring 
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activities on the aircraft apron prior to drilling and sampling.  Glen Terui was responsible for 
coordinating and directing all soil sampling activities, geotechnical soil classification and 
sampling, transmittal of materials documentation, and sample delivery to the soil testing 
laboratory for determination of geotechnical soil properties.  Joseph Marsh was responsible for 
air monitoring, preparation, collection and containerization of the environmental soil samples, 
chain of custody documentation, labeling and packing of samples, and sample shipment to the 
laboratory for chemical analysis.    
 
     Concrete coring was performed on August 1 and 2, 2001 and geotechnical and environmental 
soil sampling was conducted on August 6 and 7, 2001. 
 
     All work was accomplished in accordance with the Management Plan for Subsurface Soil 
Sampling in support of Repair Aircraft Parking Apron (Mobility Ramp) Project, Mountain Home 
Air Force Base (April 2001), prepared by the Technical Services Branch, Seattle District 
USACE. 
  

3.0 DESCRIPTION OF INVESTIGATION 

3.1 Concrete Coring 
     Eleven sampling locations on the mobility ramp, and one sampling location on the flightline 
road was saw cut to expose the subsurface soil for drilling and sample collection.  In addition to 
the 12 sampling locations, two test holes were cored: one on the flightline road, and one on the 
ramp to determine pavement thickness only.  A 304.8 mm diameter concrete core cutter was 
used.  Peninsula Sawing and Drilling, Inc. of Mountain Home, Idaho (POC: Joe Curry, (208) 
587-9071) performed the concrete coring work.  
 

3.2 Environmental Soil Sampling    
     The nine test holes drilled and sampled for environmental laboratory analysis were as follows: 
01-CC-PA-101, 01-CC-PA-103, 01-CC-PA-106, 01-CC-PA-107, 01-CC-PA-109, 01-CC-PA-
110, 01-CC-PA-111, 01-HTRW-01, and 01-HTRW-02.  Three test holes (01-CC-PA-108, 
01-HTRW-03, and 01-HTRW-04) encountered bedrock at shallow depths of 610 mm, 540 mm, 
and 498 mm, respectively, and were not sampled.     
 
     Each test hole was drilled using a BK 81 truck-mounted hollow-stem power auger with an 
inside diameter of 107.9 mm. Once the auger approached the desired sampling depth, a sample 
was collected using a 457.2 mm long by 50.8 mm outside diameter, stainless steel split-spoon 
sampler.  After the split-spoon sampler was retrieved, it was opened and scanned by sight, smell, 
and with a photoionization detector (PID) for fuel contamination.  The drill cuttings and soil 
samples revealed no apparent visual or olfactory evidence of fuel contamination (refer to Section 
3.2.1 Air Monitoring). 
 
     HazTech Drilling, Meridian, Idaho (POC: Bob Corn, (208) 888-4790 performed the drilling 
and soil sample retrieval work.  
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     The environmental samples for VOC (BTEX) analysis were placed directly into certified 
clean 8-ounce wide mouth glass sample jars to minimize loss of volatiles.  The environmental 
samples for PAH’s were placed into a dedicated foil mixing pan, homogenized using a dedicated 
clean stainless steel scoop, then transferred into certified clean 8-ounce wide mouth glass sample 
jars. The filled jars were securely capped, labeled with sample ID number, analysis, sampler 
name, date, and time. The samples were then bagged in bubble wrap bags, and placed into pre-
iced sample shipping coolers for delivery to the analytical laboratory. 
 
     Groundwater was not encountered in any of the drilled boreholes. 

      
     Sample identification, borehole numbers, and sample depths are shown at Table 1.  The 
sampled borehole locations are shown at Appendix A, Figure 3.  Chain of custody information 
can be viewed at Appendix B. 

 

TABLE 1: ENVIRONMENTAL SAMPLES 
SAMPLE ID BOREHOLE SAMPLE  

DEPTH 
REMARKS 

801MHMR01 01-CC-PA-101 609-1219 mm BPS Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR02 01-HTRW-2 762 – 1371 mm 
BPS 

Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR03 01-HTRW-2 1371 – 1676 mm 
BPS 

Primary samples for VOCs (BTEX) and 
PAHs  

- 01-HTRW-3 Not Collected Rock approx. 540 mm BPS.  No primary 
samples collected. 

- 01-HTRW-4 Not Collected Weathered rock approx. 498 mm BPS.  
No Primary or QC samples collected as 
planned. 

801MHMR09 01-CC-PA-103 609-1219 mm BPS Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR10 01-HTRW-1 457 – 1524 mm 
BPS 

Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR11 01-HTRW-1 1524 – 3048 mm 
BPS 

Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR12 01-CC-PA-106 609-1219 mm BPS Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR13 01-CC-PA-107 609-1219 mm BPS Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR14 01-CC-PA-107 609-1219 mm BPS QC samples for VOCs (BTEX) and PAHs  
- 01-CC-PA-108 Not Collected Rock encountered at 610 mm - no primary 

sample collected. 
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SAMPLE ID BOREHOLE SAMPLE  
DEPTH 

REMARKS 

801MHMR16 01-CC-PA-109 609-1219 mm BPS Primary/MS-MSD samples for VOCs 
(BTEX) and PAHs  

801MHMR17 01-CC-PA-110 609-1219 mm BPS Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR18 01-CC-PA-111 609 mm – 1524 
mm BPS 

Primary samples for VOCs (BTEX) and 
PAHs  

801MHMR19 01-CC-PA-111 609 mm – 1524 
mm BPS 

QC samples for VOCs (BTEX) and PAHs  

NOTE: BPS indicates Below Pavement Surface   
 

3.2.1 Air Monitoring 
     Air monitoring was conducted for worker health and safety, and also for detecting possible 
petroleum hydrocarbon vapors in recovered soil samples.  A PID was used each day to measure 
total organic vapors near the breathing zone, emanating from each open borehole, and from soils 
immediately upon opening the split spoon samplers.  The PID was calibrated with 100 parts per 
million (PPM) isobutylene span gas daily.  Air monitoring results were to be recorded in the 
environmental field logbook as total organic vapors in PPM.  However, no organic vapors were 
detected over any borehole or soil sample during this field investigation.   
 

3.2.2 Decontamination 
     The stainless steel split-spoon samplers and auger flights were decontaminated prior to 
drilling and sampling operations by high-pressure hot water cleaning performed off-base.  The 
entire split-spoon sampler assembly (drive shoe, sample barrel, and collar) was hand washed 
using a phosphate-free soap solution, tap water rinse, and a distilled water final rinse between 
each sample depth and sample borehole.  All decontamination water used during this field 
investigation was transferred into a nearby sanitary storm sewer manhole at the direction of the 
base Environmental Flight. 
 
     The dedicated stainless steel sampling scoops were decontaminated at the Seattle District, 
USACE office prior to use at the project site using the same methods described in the previous 
paragraph.  One scoop was dedicated to each sample to be collected, eliminating the requirement 
for field decontamination of the scoops.  To prevent contamination, the scoops were wrapped 
with aluminum foil and packaged in plastic bags for transportation to the Mobility Ramp project 
site.  The used scoops were sealed in plastic bags and transported back to the Seattle District for 
proper decontamination at the conclusion of field investigation.  New, dedicated, disposable 
aluminum foil mixing pans were used for each sample interval at each sample borehole.  These 
pans were discarded in a garbage receptacle at the conclusion of field investigation. 
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3.3 Geotechnical Soil Sampling 
     The nine test holes drilled and sampled for soil classification and geotechnical analysis were 
identified as follows: 01-CC-PA-101, 01-CC-PA-103, 01-CC-PA-106, 01-CC-PA-107, 01-CC-
PA-109, 01-CC-PA-110, 01-CC-PA-111, 01-HTRW-01, and 01-HTRW-02.  Test holes 01-CC-
PA-108, 01-HTRW-03, and 01-HTRW-04 encountered bedrock at shallow depths of 610 mm, 
540 mm, and 498 mm, respectively, and were not sampled for geotechnical analysis. 
 
 As described in Section 3.2, each test hole was drilled using a BK 81 truck-mounted hollow-
stem power auger with an inside diameter of 107.9 mm. Once the auger approached the desired 
sampling depth, a sample was collected using a 457.2 mm long by 50.8 mm outside diameter, 
stainless steel split-spoon sampler.  A standard penetration test (number of blows to drive the 
split-spoon sampler 304.8 mm using a 63.5 kg hammer dropped 762 mm), to determine the 
relative density and/or consistency of the soil, was also performed at each depth sampled.   
 
 California bearing ratio, mechanical analysis, modified proctor, and moisture content soil 
analyses were performed on the geotechnical samples.   
 
 The geotechnical soil samples were placed in 5-gallon plastic pails for California bearing ratio 
and modified proctor soil tests and placed in doubled, Ziploc bags for mechanical analysis and 
moisture content determination.  
 
     Geotechnical sample identifications, collection dates, test hole number, sample depths, and 
tests performed are shown on Table 1.  The sampled test hole locations are shown at Appendix 
A, Figure 3. 
 
TABLE 2: GEOTECHNICAL SAMPLES 

Sample ID Collection 
Date 
(2001) 

Test Hole 
ID 

Sample Depths Tests Performed 

01CCPA101A 7 Sept 01-CC-PA-
101 

350 to1264 mm CBR, Modified Proctor, 
Mechanical Analysis, 

Moisture Content 
01CCPA101B 7 Sept 01-CC-PA-

101 
1500 to 3048 

mm 
Moisture Content 

01CCPA103A 7 Sept 01-CC-PA-
103 

800 to1540 mm Moisture Content 

01CCPA106A 7 Sept 01-CC-PA-
106 

427 to1241 mm Moisture Content 

01CCPA107A 6 Sept 01-CC-PA-
107 

480 to1372 mm CBR, Modified Proctor, 
Mechanical Analysis, 

Moisture Content 
01CCPA109A 6 Sept 01-CC-PA-

109 
391 to 2438 mm CBR, Modified Proctor, 

Mechanical Analysis, 
Moisture Content 
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Sample ID Collection 
Date 
(2001) 

Test Hole 
ID 

Sample Depths Tests Performed 

01CCPA109B 6 Sept 01-CC-PA-
109 

1524 to 2743 
mm 

Moisture Content 

01CCPA110A 6 Sept 01-CC-PA-
110 

545 to1524 mm CBR, Modified Proctor, 
Mechanical Analysis, 

Moisture Content 
01CCPA110B 6 Sept 01-CC-PA-

110 
1676 to 2896 

mm 
Moisture Content 

01CCPA111A 6 Sept 01-CC-PA-
111 

685 to1524 mm CBR, Modified Proctor, 
Mechanical Analysis, 

Moisture Content 
01CCPA111B 6 Sept 01-CC-PA-

111 
1828 to 3048 

mm 
Moisture Content 

01HTRW1A 7 Sept 01-HTRW-
1 

630 to 1549 mm CBR, Modified Proctor, 
Mechanical Analysis, 

Moisture Content 
01HTRW2A 7 Sept 01-HTRW-

2 
785-1242 mm Moisture Content 

   

3.4 Soil Classification 
     To ensure that a consistent terminology for soil characterization is used, the Unified Soil 
Classification System was used for all sampled test holes. Soils recovered during this 
investigation were classified as follows.   

 
Test Hole 01-CC-PA-101  
 

0.0 – 130 mm: Asphaltic Pavement 

130 – 350 mm: Concrete Pavement 

350 – 450 mm: SP, Sand, medium, moist, tan 

450 – 807 mm: SM, Silty Sand, medium, moist, brown 

807 – 1264 mm: SP-SM, Sand with silt, medium, moist, tan 

1264 – 3048 mm: SP, Sand, dense, moist, tan 

 

Test Hole 01-CC-PA-103 
 
      0.0 – 108 mm: Asphaltic Pavement 
     108 – 346 mm: Concrete Pavement 
     346 – 490 mm: SP, Sand, loose, moist, tan 
     490 – 800 mm: SP-SM, Sand with silt, loose, moist, light brown 
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     800 – 1210 mm: SP, Sand medium, wet, brown 
     1210 – 1540 mm: SM, Silty Sand with gravel (20 mm), very dense, moist, tan 

1540 – 1828 mm: Bedrock (basalt) 

 
Test Hole 01-CC-PA-106 
 
      0.0 – 121 mm: Asphaltic Pavement 

121 – 327 mm: Concrete Pavement 

327 – 427 mm: SP, Sand with occasional gravel (15 mm), medium, moist, brown 

427 – 1241 mm: ML, Silt with fine sand, hard, moist, grayish brown 

1241 mm: Bedrock (basalt) 

 

Test Hole 01-CC-PA-107 
 
       0.0 – 100 mm: Asphaltic Pavement 

100 – 480 mm: SP, Sand with gravel (30 mm), medium, moist, brown 

480 – 1372 mm: ML, Silt with fine sand, stiff, moist, olive gray 

1372 – 1600 mm: Bedrock (basalt) 

 

Test Hole 01-CC-PA-108 
 
        0.0 – 135 mm: Asphaltic Pavement 

135 – 500 mm: Concrete Pavement 

500 – 610 mm: SP-SM, Sand with silt and occasional gravel, medium to dense,  

                         moist, brown 

610 – 1372 mm: Bedrock (basalt) 

 

Test Hole 01-CC-PA-109  
 

0.0 – 121 mm: Asphaltic Pavement 

121 – 341 mm: Concrete Pavement 

341 – 493 mm: SP, Sand with occasional gravel (10 mm), medium, moist, tan 

493 – 1676 mm: ML, Silt with fine sand, stiff, moist, brown 

1676 – 1981 mm: SP-SM, Sand with silt, medium, moist, brown 

1981 – 3048 mm: SP, Sand, dense, moist, brown 
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Test Hole 01-CC-PA-110 
 

0.0 – 115 mm: Asphaltic Pavement 

115 – 335 mm: Concrete Pavement 

335 – 545 mm: SP, Sand, medium, moist, tan 

545 – 914 mm: ML, Silt, very stiff, moist, olive gray 

914 – 2400 mm: ML, Silt with fine sand, stiff, medium to very stiff, moist to wet,          

        olive gray 

2400 – 2884 mm: SP, Sand, dense, moist, brown 

2884 – 2896 mm: Caliche with gravel 

 

Test Hole 01-CC-PA-111 
 

0.0 – 135 mm: Asphaltic Pavement 

135 – 565 mm: Concrete Pavement (concrete disintegrated during coring) 

565 – 685 mm: SP, Sand, medium, moist, brown 

685 – 2500 mm: SM, Silty Sand, medium, moist, brown 

2500 – 3048 mm: SP, Sand, stiff, medium, moist, brown 

 
Test Hole 01-CC-112 
 

0.0 – 135 mm: Asphaltic Pavement 

      115 – 360 mm: Concrete Pavement 
 
Test Hole 01-CC-115 
 
      0.0 – 125 mm: Asphaltic Pavement 

      125 – 360 mm: Concrete Pavement 
 
Test Hole 01-HTRW-01 
 

0.0 – 128 mm: Asphaltic Pavement 

128 – 630 mm: SP-SM, Gravelly Sand with silt, dense, moist, tan 

630 – 1550 mm: ML, Silt with fine sand, very stiff, moist, olive gray 

1550 – 2055 mm: SM, Silty Sand, very dense, moist, tan 
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2055 – 2896 mm: SM, Silty Sand with occasional rock fragments, very dense, moist, tan 

  
Test Hole 01-HTRW-02 
 
       0.0 – 115 mm: Asphaltic Pavement 

115 – 328 mm: Concrete Pavement 

328 – 460 mm: SP, Sand, medium, brown 

460 – 1240 mm: ML, Silt with organic debris (roots and wood), stiff, moist, olive  

        gray 

1240 – 2003 mm: SM, Silty Sand with occasional gravel (15 mm), medium, moist, tan 

2003 – 2100 mm: Bedrock (basalt) 

 
Test Hole 01-HTRW-03 
 
       0.0 – 110 mm: Asphaltic Pavement 

110 – 312 mm: Concrete Pavement 

312 – 540 mm: SP, Sand, dense, moist, brown 

      540 – 640 mm: Bedrock (basalt) 
 

Test Hole 01-HTRW-04 
      
      0.0 – 280 mm: Asphaltic Pavement 
     280 – 442 mm: Concrete Pavement 
     442 – 498 mm: SP, Sand with occasional gravel, medium, moist, brown 
      498 – 800 mm: Weathered Bedrock (basalt) 
 

3.5 Investigation Derived Waste Management and Bore Hole Closure 
     All drill cuttings were returned to the original boreholes because contaminated soil was not 
detected by visual, olfactory, or photoionization detector field screening.  Each borehole was 
topped-off with approximately 300 mm of fresh quick-setting concrete, which was troweled 
smooth to match the level of the existing pavement.  
 

4.0 LABORATORY ANALYSIS   
     Collected soil samples were analyzed for the following based on potential JP-4, JP-5, an/or 
JP-8 contamination: VOC’s (BTEX) – Method EPA 8021; and PAH’s – Method EPA 8270. 
 
     Primary and Quality Control environmental soil samples were analyzed by Sound Analytical 
Services, 5755 8th Street East Tacoma, WA 98242 (POC: Dawn Werner, (253) 922-2310). 
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5.0 PACKAGING AND SHIPMENT 
     Following proper collection and labeling, the sample jars were sealed in plastic bubble wrap 
bags and placed into two sample shipping coolers.  Each pre-prepared cooler was lined with a 
large plastic garbage bag, and contained a layer of bubble wrap sheeting at the bottom and sides 
for shock absorption.  Within each cooler, eight double-bagged gallon size Ziploc bags filled 
with cubed ice were placed between and on top of the sample containers to cool down the 
samples to 4 degrees centigrade.  The completed chain of custody (COC) form was placed in a 
Ziploc bag and taped to the inside of each cooler lid.  Two custody seals were numbered, dated, 
signed, and affixed to the outside of each cooler.  The seals, taped over with clear tape, were 
placed across the lid opening so that the coolers could not be opened without breaking the seals.  
Finally, the coolers were sealed with fiber strapping tape.   

     Joseph Marsh delivered the two coolers containing the primary and quality control samples, 
and COC forms, to the Mountain Home AFB Resident Office on 8 August 2001 to await pickup 
and delivery by Federal Express (air bill no. 8827256847555).  At the time of shipment, the 
laboratory was notified of the coolers sent and the anticipated delivery time.     
 
     The two sample coolers arrived on 9 August 2001 at Sound Analytical Services, 5755 8th 
Street East Tacoma, WA 98242  (POC: Dawn Werner, (253) 922-2310).   
 
      The geotechnical soil samples were placed and transported to the soil testing laboratory in 
five-gallon plastic pails for California bearing ratio and modified proctor soil tests and in 
doubled, Ziploc bags for mechanical and moisture content analysis.     
 
     Glen Terui delivered the samples along with the Transmittal of Materials Samples forms, on 6 
and 7 August 2001 to TERRCON, 11848 West Executive Drive, Suite G, Boise, Idaho. (POC: 
Michael Merhar, P.E., (208) 323-9520).   
 

6.0 PROTECTION LEVEL 
Soil sampling was conducted under worker protection level D. 

7.0 PERSONNEL EXPOSURE TIME 
     Total exposure time for sampling team members were as follows: Glen Terui (34 hours) and 
Joseph Marsh (18 hours). 

8.0 ADDITIONAL INFORMATION 
Additional information on the field investigation detailed in this report can be obtained 

from the Geology and Instrumentation Section, Technical Services Branch. 

9.0 REFERENCES 
USACE 2001a, Engineering Manual 200-1-3, Environmental Quality, Requirements for the 

Preparation of Sampling and Analysis Plans, February 2001. 

USACE 2001b, Management Plan for Sub-Surface Soil Sampling in Support of Repair Aircraft         
Parking Apron (Mobility Ramp) Project, June 2001. 
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Part II:  Environmental Sampling Chemical Analysis Report 
 

1.0 Background and Purpose 
     Mountain Home Air Force Base is preparing to repair a section of an aircraft parking apron 
(known as the mobility ramp).  The Seattle District was tasked to provide supporting 
environmental sampling and analysis of soils underlying the parking apron area for use in future 
contract documents (see Part I, Section 1.0 Background for more details).  
 

2.0 Summary of Data Quality Objectives 
     The primary objective of the environmental soil investigation was to determine the type and 
extent of petroleum hydrocarbon contamination in soils underlying the parking apron area.  A 
secondary data objective was to determine whether the soil concentrations met the Idaho 
Division of Environmental Quality (IDEQ) Risk-Based Corrective Action (RBCA) Tier 0 
Cleanup Levels for petroleum sites.  IDEQ Tier 0 cleanup levels apply to sites where impacts are 
limited to the soil and the potential for groundwater impacts are low, and where the need for 
rapid cleanup and closure is desired.  Tier 0 levels were derived for each contaminant of concern 
(COC) assuming a residential exposure scenario and typical soil exposure pathways.  Tier 0 
levels are intended to be conservative so that, if achieved, there is a high degree of certainty that 
little or no risk to any current or potential future receptors remains at the site (IDEQ 1997a).  
Data quality indicators including precision, accuracy, and completeness are described in the 
Quality Assurance Project Plan (QAPP), a part of the Management Plan (USACE 2001b). 
 

3.0 Summary of Sampling Activities 
     Sampling activities are described in Part I: Section 3 of this field investigation report.  
Sampling activities describe site conditions, sample locations, the number of samples collected, 
sampling procedures, and any deviations from the approved Management Plan. 
 

4.0 Description of analysis 
     Chemical analyses were selected to satisfy data quality objectives described above.  Fuels of 
concern at the parking apron were JP-4, JP-5, and JP-8.  Eleven primary, two quality control 
(QC), and one matrix spike/matrix spike duplicate (MS/MSD) environmental samples were 
collected.  The environmental soil samples were sent to Sound Analytical Services in Tacoma, 
WA for analysis by EPA Method 8021B and EPA Method 8270.  These analyses determine 
concentrations of benzene, toluene, ethylbenzene, xylenes (BTEX) and polynuclear aromatic 
hydrocarbons (PAHs), respectively.  PAHs reported using Method 8270 include: naphthalene, 2-
methyl-naphthalene, 2-chloro-naphthalene, acenaphthene, acenaphthalyene, fluorene, 
phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(a)pyrene, 
indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.   
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5.0 Data Adequacy 
     Laboratory quality control was performed in accordance with USACE Shell for Analytical 
Chemistry Requirements (EM 200-1-3, App. I).  Review of the data shows that laboratory quality 
control parameters were met with the exception of three samples, where results were outside 
laboratory parameters for surrogate recovery (801MHMR09, 801MHMR12, and 801MHMR14).  
This may be attributed to matrix affects (i.e. the soil properties may have affected the analysis).  
Also, three samples had estimated values for at least one PAH (801MHMR03, 801MHMR14, 
and 801MHMR16).  These values were estimated because the compound was detected (i.e. 
concentration greater than the method detection limit (MDL)). However, the concentration was 
less than the practical quantitation limit (PQL).   
 
     Samples were received by the laboratory with the appropriate sample controls and cooler 
temperature and analyzed within the holding limits.  Sample handling procedures and quality 
assurance/quality control parameters are described in the Management Plan (USACE 2001b).  
The sample results where surrogate recoveries were outside laboratory control parameters will be 
considered estimates.  Field duplicates where analytes were detected, exceeded the relative 
percent difference (RPD) of 50 percent, stated in the management plan (2001b).  Typically field 
duplicates are used to determine precision and effectiveness of field sampling procedures.  In 
evaluating field sampling procedures and sample container analysis by the laboratory, it appears 
that the discrepancy in analytical results may be due to a non-homogenous sample and will be 
considered estimates.  Overall, the data is useable for site characterization. 

 

6.0 Comparison of Data to IDEQ standards 
     Sample results show that BTEX was not detected in any samples.  PAHs were detected in 
eight of the thirteen samples collected.  However, no concentrations of PAHs were above IDEQ 
Tier 0 cleanup levels.  Table 1 shows a summary table of the sample results and a comparison to 
the Tier 0 cleanup levels. 
 

7.0 Conclusions 
     Overall the data is useable.  Comparing the results with IDEQ Tier 0 cleanup levels show that 
detected levels of PAHs were orders of magnitude below cleanup levels.  Therefore, little or no 
risk to current or potential future receptors remains at this site.   
 

8.0 References 
IDEQ 1997a.  Idaho Division of Environmental Quality, Idaho Risk-Based Corrective Action 

(RBCA) Cleanup Requirements for Petroleum Releases, Information Series #1, August 
1997.  

 
IDEQ 1997b.  Idaho Division of Environmental Quality, Recommended Practices for Site 

Assessments, Information Series #3, August 1997. 
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Table 1.  Summary of Analytical Results 
 

Sample Results (mg/kg) 
IDEQ 
cleanup 
levels  
(mg/kg)* 

Sample ID 801MHMR13 801MHMR14
?  

801MHMR16 801MHMR17 801MHMR18 801MHMR19 801MHMR09
?  

801MHMR12
?  

 

Sample Location 01CCPA107 01CCPA107 01CCPA109 01CCPA110 01CCPA111 01CCPA111 01CCPA03 01CCPA106  
          
Analyte          
Benzene ND(0.0047) ND(0.0047) ND (0.0048) ND (0.0048) ND (0.0047) ND (0.0046) ND (0.0049) ND (0.0045) 0.06 
Toluene ND(0.0076) ND(0.0074) ND (0.0077) ND (0.0077) ND (0.0075) ND (0.0074) ND (0.0078) ND (0.0072) 5.4 
Ethylbenzene ND(0.0071) ND(0.007) ND (0.0072) ND (0.0072) ND (0.007) ND (0.0069) ND (0.0073) ND (0.0067) 10 
o-xylene ND(0.0033) ND (0.0033) ND (0.0034) ND (0.0033) ND (0.0033) ND (0.0032) ND (0.0034) ND (0.0031) 7 
m&p-xylene ND(0.009) ND (0.0088) ND (0.0091) ND (0.0091) ND (0.0089) ND (0.0088) ND (0.0092) ND (0.0085) 7 
Naphthalene ND(0.00072) ND (0.00071) ND (0.00066) ND (0.00073) ND (0.00072) ND (0.00074) ND (0.00071) ND (0.00065) 5.5 
2-Methyl 
naphthalene 

ND(0.00024) ND (0.00024) ND (0.00022) ND (0.00024) ND (0.00024) ND (0.00025) ND (0.00024) ND (0.00022) NA 

2 Chloro 
naphthalene 

ND(0.0046) ND (0.00045) ND (0.00042) ND (0.00047) ND (0.00046) ND (0.00047) ND (0.00046) ND (0.00042) NA 

Acenaphthene ND(0.00076) ND (0.00075) ND (0.0007) ND (0.00077) ND (0.00076) ND (0.00078) ND (0.00075) ND (0.00069) 1.1 
Acenaphthylene ND(0.00067) ND (0.00066) ND (0.00062) ND (0.00068) ND (0.00067) ND (0.00069) ND (0.00066) ND (0.00061) NA 
Fluorene ND(0.00072) ND (0.00071) ND (0.00066) ND (0.00073) ND (0.00072) ND (0.00074) ND (0.00071) ND (0.00065) 4.2 
Phenanthrene 0.012 0.005 ND (0.0003) ND (0.00033) ND (0.00033) ND (0.00034) ND (0.00032) ND (0.0003) 8.4 
Anthacene 0.0038 ND (0.00038) ND (0.00036) ND (0.00039) ND (0.00039) ND (0.0004) ND (0.00038) ND (0.00035) 0.8 
Fluoranthene 0.042 0.014 ND (0.00066) ND (0.00073) 0.0021 ND (0.00074) ND (0.00071) ND (0.00065) 4.4 
Pyrene 0.018 0.0056 0.0037 ND (0.00033) 0.002 ND (0.00052) ND (0.0005) ND (0.00046) 10 
Benzo(a) 
anthracene 

0.012 ND (0.00092) 0.0016 J ND (0.00039) ND (0.00094) ND (0.00096) ND (0.00093) ND (0.00085) 1.22 

Chrysene 0.016 0.0027 J 0.0027 J ND (0.00073) ND (0.0009) ND (0.00093) ND (0.00089) ND (0.00082) 0.5 
Benzo(b) 
fluoranthene 

0.018 0.003 0.003 ND (0.00051) 0.0041 0.0019 ND (0.00032) ND (0.0003) 1.22 

Benzo(k) 
fluoranthene 

0.0086 0.0017 0.0023 ND (0.00095) ND (0.00067) ND (0.00069) ND (0.00066) ND (0.00061) 4.4 

Benzo(a)pyrene 0.018 ND (0.00089) 0.003 ND (0.00092) 0.0023 ND (0.00093) ND (0.00089) ND (0.00082) 0.12 
Ideno(1,2,3-cd) 
pyrene 

0.006 ND (0.00035) 0.002 ND (0.00036) ND (0.00036) ND (0.00037) ND (0.00035) ND (0.00032) NA 

Dibenzo(a,h) 
anthracene 

ND(0.00036) ND (0.00035) ND (0.00033) ND (0.00036) ND (0.00036) ND (0.00037) ND (0.00035) ND (0.00032) NA 

Benzo(g,h,i) 
perylene 

0.0066 ND (0.00025) 0.003 ND (0.00026) 0.0029 ND (0.00026) ND (0.00025) ND (0.00023) 0.4 



02002/md/ll/jk   Mountain Home AFB Mobility Ramp 
Repair Aircraft Parking Apron/Repair Runway, Mtn. Home AFB  Chemical Analysis Report  

Prepared By Seattle District 17 R0004 
US Army Corps of Engineers  

 
 

Sample Results (mg/kg) 
IDEQ 
cleanup 
levels 
(mg/kg)* 

Sample ID 801MHMR01 801MHMR02 801MHMR03 801MHMR10 801MHMR11  
Sample Location 01CCPA101 01HTRW2 01HTRW2 01HTRW1 01HTRW1  
       
Analyte       
Benzene ND (0.0046) ND (0.0046) ND (0.0044) ND (0.0045) ND (0.0046) 0.05 
Toluene ND (0.0074) ND (0.0073) ND (0.007) ND (0.0071) ND (0.0074) 5.4 
Ethylbenzene ND (0.0069) ND (0.0068) ND (0.0066) ND (0.0067) ND (0.007) 10 
m&p-xylene ND (0.0032) ND (0.0032) ND (0.0031) ND (0.0031) ND (0.0033) 7 
o-xylene ND (0.0088) ND (0.0087) ND (0.0083) ND (0.0085) ND (0.0088) 7 
Naphthalene ND (0.00066) ND (0.0007) ND (0.00057) ND (0.00067) ND (0.00072) 5.5 
2-Methyl 
naphthalene 

ND (0.00022) ND (0.00023) ND (0.00019) ND (0.00022) ND (0.00024) NA 

2-Chloro 
naphthalene 

ND (0.00042) ND (0.00045) ND (0.00037) ND (0.00043) ND (0.00046) NA 

Acenapthene ND (0.0007) ND (0.00074) ND (0.00061) ND (0.00071) ND (0.00077) 1.1 
Acenaphthylene ND (0.00062) ND (0.00065) ND (0.00053) ND (0.00063) ND (0.00067) NA 
Fluorene ND (0.00066) ND (0.0007) ND (0.00057) 0.0022 ND (0.00072) 4.2 
Phenanthrene 0.028 ND (0.00032) ND (0.00026) 0.036 ND (0.00033) 8.4 
Anthracene 0.0075 ND (0.00038) ND (0.00031) 0.0047 ND (0.00039) 0.8 
Fluoranthene 0.1 ND (0.0007) 0.0033 0.11 0.0028 4.4 
Pyrene 0.097 ND (0.00049) 0.0027 0.033 0.0026 10 
Benzo(a)anthracene 0.041 ND (0.00091) ND (0.00075) ND (0.00087) ND (0.00094) 1.22 
Chyrsene 0.052 ND (0.00088) 0.0018 J 0.0096 ND (0.00091) 0.5 
Benzo(b)fluoranthene 0.063 ND (0.00032) 0.0022 0.007 0.0022 1.22 
Benzo(k)fluoranthene 0.019 ND (0.00065) ND (0.00053) 0.0036 ND (0.00067) 4.4 
Benzo(a)pyrene 0.056 ND (0.00088) ND (0.00072) 0.0059 ND (0.00091) 0.12 
Indeno(1,2,3-cd)pyrene 0.024 ND (0.00035) ND (0.00028) ND (0.00033) ND (0.00036) NA  
Dibenzo(a,h)anthracene ND (0.00033) ND (0.00035) ND (0.00028) ND (0.00033) ND (0.00036) NA 
Benzo(g,h,i)perylene 0.033 ND (0.00025) ND (0.0002) 0.0036 ND (0.00026) 0.4 
NOTES: 
ND- Not detected (method detection limits shown in parentheses) 
NA- No cleanup level available for this analyte 
J – Analyte detected but value is an estimated quantity 
* - Refers to IDEQ Tier 0 cleanup levels. (IDEQ 1997b) 
?  - Outside surrogate recoveries 
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SECTION 02220 (A) 
 

DEMOLITION 
 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
ENGINEERING MANUALS (EM) 

 
EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety and Health 

Requirements Manual 
 
1.2   GENERAL REQUIREMENTS 
 

The work includes demolition, salvage of identified items and materials, and removal of 
resulting rubbish and debris.  Rubbish and debris shall be removed from Government 
property daily, unless otherwise directed, to avoid accumulation at the demolition site.  
Materials that cannot be removed daily shall be stored in areas specified by the Contracting 
Officer.  In the interest of occupational safety and health, the work shall be performed in 
accordance with EM 385-1-1, Section 23, Demolition, and other applicable Sections.  In the 
interest of conservation, salvage shall be pursued to the maximum extent possible; salvaged 
items and materials shall be disposed of as specified. 

 
1.3   SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 (AR) SUBMITTAL 
PROCEDURES: 

 
Product Data 

 
Work Plan; G, RE 

 
The procedures proposed for the accomplishment of the work.  The procedures 
shall provide for safe conduct of the work, including procedures and methods to 
provide necessary supports, lateral bracing and shoring when required, careful 
removal and disposition of materials specified to be salvaged, protection of property 
which is to remain undisturbed, coordination with other work in progress, and timely 
disconnection of utility services.  The procedures shall include a detailed 
description of the methods and equipment to be used for each operation, and the 
sequence of operations in accordance with EM 385-1-1. 
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1.4   DUST CONTROL 
 

The amount of dust resulting from demolition shall be controlled to prevent the spread of dust 
to occupied portions of the construction site and to avoid creation of a nuisance in the 
surrounding area.  Use of water will not be permitted when it will result in, or create, 
hazardous or objectionable conditions such as ice, flooding and pollution. 

 
1.5   PROTECTION 
 
1.5.1   Protection of Personnel 
 

During the demolition work the Contractor shall continuously evaluate the condition of the 
pavement structure being demolished and take immediate action to protect all personnel 
working in and around the demolition site.  No area, section, or other pavement structure will 
be allowed to be left standing without sufficient bracing, shoring, or lateral support to prevent 
collapse or failure while workmen remove debris or perform other work in the immediate area. 

 
1.5.3   Protection of Existing Property 
 

Before beginning any demolition work, the Contractor shall survey the site and examine the 
drawings and specifications to determine the extent of the work.  The Contractor shall take 
necessary precautions to avoid damage to existing items to remain in place, to be reused, or 
to remain the property of the Government; any damaged items shall be repaired or replaced 
as approved by the Contracting Officer.  The Contractor shall coordinate the work of this 
section with all other work and shall construct and maintain shoring, bracing, and supports as 
required.  The Contractor shall ensure that pavement structures are not overloaded and shall 
be responsible for increasing structural supports or adding new supports as may be required 
as a result of any cutting, removal, or demolition work performed under this contract. 

 
1.5.6   Environmental Protection 
 

The work shall comply with the requirements of Section 0141001061 ENVIRONMENT 
PROTECTION. 

 
1.6   BURNING 
 

The use of burning at the project site for the disposal of refuse and debris will not be 
permitted. 

 
1.7   USE OF EXPLOSIVES 
 

Use of explosives will not be permitted. 
 
PART 2   PRODUCTS (NOT APPLICABLE) 
 
PART 3   EXECUTION 
 
3.1   EXISTING STRUCTURES 
 

Existing pavement structures indicated shall be removed as indicated.  Sidewalks, curbs, 
gutters, or other non-pavement items shall be removed as indicated. 
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3.2   UTILITIES 
 

Existing utilities shall be removed as indicated.  When utility lines are encountered that are 
not indicated on the drawings, the Contracting Officer shall be notified prior to further work in 
that area. 

 
3.4   DISPOSITION OF MATERIAL 
 

Title to material and equipment to be demolished, except Government salvage and historical 
items, is vested in the Contractor when the material or equipment is removed from 
Government property.  The Government will not be responsible for the condition, loss or 
damage to such property after notice to proceed. 

 
3.4.1   Salvageable Items and Material 
 

Contractor shall salvage items and material to the maximum extent possible. 
 
3.4.1.1   Material Salvaged for the Contractor 
 

Material salvaged for the Contractor shall be stored as approved by the Contracting Officer 
and shall be removed from Government property before completion of the contract.  Material 
salvaged for the Contractor shall not be sold on the site. 

 
3.4.2   Unsalvageable Material 
 

Concrete and other noncombustible material, except concrete permitted to remain in place, 
shall be disposed of in designated disposal areas as indicated on the contract drawings.  The 
disposal area shall be uniformly graded to drain.  Combustible material shall be disposed of 
off the site. 

 
3.5   CLEAN UP 
 

Debris and rubbish shall be removed from basement and similar excavations. Debris shall be 
removed and transported in a manner that prevents spillage on streets or adjacent areas.  
Local regulations regarding hauling and disposal shall apply. 

 
3.6   PAVEMENTS 
 

Existing pavements designated for removal shall be saw cut and removed in accordance with 
the details shown on the drawings and to the limits and depths indicated on the drawings. 
 

3.6.1   Concrete Pavements 
 
Acceptable methods of concrete pavement removal adjacent to existing concrete pavements 
to remain shall be as specified in Section 02753 (A), CONCRETE PAVEMENT FOR 
AIRFIELDS.  All other concrete pavement removal methods shall be submitted for approval.  
The Contractor shall process the demolished concrete pavement for re-use as base course 
material or recycled concrete pavement material.  The processed concrete material shall 
meet the requirements of either Section 02721 (A) RIGID BASE COURSE or Section 02753 
CONCRETE PAVEMENT FOR AIRFIELDS prior to incorporation into the project. 
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3.6.2   Asphalt Concrete Pavements 
 

All asphalt concrete pavements designated for removal shall be milled in accordance with 
Section 02964 (A) COLD MILLING OF BITUMINOUS PAVEMENTS.  Milled material shall 
become the property of the Government; delivered and stockpiled by the Contractor in the 
designated area indicated on the contract drawings. 

 
 

END OF SECTION 
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SECTION 02300 (A)

EARTHWORK

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

AASHTO T 180 (1997) Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and an 457 mm (18-in) Drop

AASHTO T 224 (1996) Correction for Coarse Particles in the Soil
Compaction Test

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of Soils

ASTM D 1140 (1997) Amount of Material in Soils Finer than the No.
200 (75-micrometer) Sieve

ASTM D 1556 (1990; R 1996el) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

ASTM D 1557 (1991; R 1998) Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700
kN-m/cu. m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the
Rubber Balloon Method

ASTM D 2487 (1998) Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and Plasticity Index of
Soils
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1.2   MEASUREMENT (NOT APPLICABLE)

1.3   PAYMENT (NOT APPLICABLE)

1.4   DEFINITIONS

1.4.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 2487 as GW, GP,
GP-GM, GW-GM, SW, SP, SW-SM, SP-SM.  Satisfactory materials for grading shall be
comprised of stones less than 75 mm in any dimension.

1.4.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials are
unsatisfactory.  Unsatisfactory materials also include man-made fills; trash; refuse; backfills
from previous construction; and material classified as satisfactory which contains root and
other organic matter or frozen material.  The Contracting Officer shall be notified of any
contaminated materials.

1.4.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW, GP, SW, and
SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH.
Materials classified as GM and SM will be identified as cohesionless only when the fines are
nonplastic.  Testing required for classifying materials shall be in accordance with ASTM D
4318, ASTM C 136, ASTM D 422, and ASTM D 1140.

1.4.4   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is expressed as a
percentage of the maximum density obtained by the test procedure presented in ASTM D
1557 abbreviated as a percent of laboratory maximum density.  Since ASTM D 1557 applies
only to soils that have 30 percent or less by weight of their particles retained on the 19.0 mm
sieve, the degree of compaction for material having more than 30 percent by weight of their
particles retained on the 19.0 mm sieve shall be expressed as a percentage of the maximum
density in accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.  To
maintain the same percentage of coarse material, the "remove and replace"  procedure as
described in the NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be used.

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Earthwork.
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Procedure and location for disposal of unused satisfactory material. Proposed source of
borrow material.

Notification of encountering rock in the project.  Advance notice on the opening of excavation.
Advance notice on shoulder construction for rigid pavements.

Test Reports

Testing; G RE

Within 24 hours of conclusion of physical tests, 5 copies of test results, including calibration
curves and results of calibration tests.

Certificates

Testing; G RE.

Qualifications of the commercial testing laboratory.

1.6   SUBSURFACE DATA

Subsurface exploration logs are shown on the drawings.  These data represent the best
subsurface information available; however, variations may exist in the subsurface between
exploration locations.

1.7   CLASSIFICATION OF EXCAVATION

Excavation specified shall be be unclassified regardless of the materials encountered.

1.8   BLASTING

Blasting will not be permitted.

1.9   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be disposed of in the designated
disposal areas.  Satisfactory material removed from excavations shall be used, insofar as
practicable, in the construction of fills, embankments, subgrades, shoulders, bedding, and for
similar purposes.  No satisfactory excavated material shall be wasted without specific written
authorization.  Satisfactory material authorized to be wasted shall be disposed of in
designated areas approved for surplus material storage or designated waste areas as
directed.  Newly designated waste areas on Government-controlled land shall be cleared and
grubbed before disposal of waste material thereon.  No excavated material shall be disposed
of to obstruct the flow of any stream, endanger a partly finished structure, impair the efficiency
or appearance of any structure, or be detrimental to the completed work in any way.
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PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL (NOT APPLICABLE)

3.2   GENERAL EXCAVATION

The Contractor shall perform excavation of every type of material encountered within the
limits of the project to the lines, grades, and elevations indicated and as specified.  Grading
shall be in conformity with the typical sections shown and the tolerances specified in
paragraph FINISHING.  Satisfactory excavated materials shall be transported to and placed
in fill or embankment within the limits of the work.  Unsatisfactory materials encountered
within the limits of the work shall be excavated below grade and replaced with satisfactory
materials as directed.  Such excavated material and the satisfactory material ordered as
replacement shall be included in excavation.  Surplus satisfactory excavated material not
required for fill or embankment shall be disposed of in areas approved for surplus material
storage or designated waste areas as directed.  Unsatisfactory excavated material shall be
disposed of in designated waste or spoil areas.  During construction, excavation and fill shall
be performed in a manner and sequence that will provide proper drainage at all times.
Material required for fill or embankment in excess of that produced by excavation within the
grading limits shall be obtained from sources outside the limits of Government-controlled land
as directed. Borrow materials shall be subject to approval by the Contracting Officer.

3.2.1   Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be accomplished by cutting
accurately to the cross sections, grades, and elevations shown.  Ditches and gutters shall not
be excavated below grades shown.  Excessive open ditch or gutter excavation shall be
backfilled with satisfactory, thoroughly compacted, material or with suitable stone or cobble to
grades shown.  Material excavated shall be disposed of as shown or as directed, except that
in no case shall material be deposited less than 1 meter from the edge of a ditch.  The
Contractor shall maintain excavations free from detrimental quantities of leaves, brush, sticks,
trash, and other debris until final acceptance of the work.

3.2.2   Drainage Structures

Excavations shall be made to the lines, grades, and elevations shown, or as directed.
Trenches and foundation pits shall be of sufficient size to permit the placement and removal
of forms for the full length and width of structure footings and foundations as shown.  Rock or
other hard foundation material shall be cleaned of loose debris and cut to a firm, level,
stepped, or serrated surface.  Loose disintegrated rock and thin strata shall be removed.
When concrete or masonry is to be placed in an excavated area, the bottom of the excavation
shall not be disturbed.  Excavation to the final grade level shall not be made until just before
the concrete or masonry is to be placed.

3.3   SELECTION OF BORROW MATERIAL

Borrow material shall be selected to meet the requirements and conditions of the particular fill
or embankment for which it is to be used.  Borrow material shall be obtained from sources
outside the limits of Government-controlled land.  The Contractor shall obtain from the owners
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the right to procure material, pay royalties and other charges involved, and bear the expense
of developing the sources, including rights-of-way for hauling.

3.4   GRADING AREAS

Where indicated, work will be divided into grading areas within which satisfactory excavated
material shall be placed in embankments, fills, and required backfills.  The Contractor shall
not haul satisfactory material excavated in one grading area to another grading area except
when so directed in writing.

3.5   BACKFILL

Backfill adjacent to any and all types of structures shall be placed and compacted to at least
90 percent laboratory maximum density for cohesive materials or 95 percent laboratory
maximum density for cohesionless materials to prevent wedging action or eccentric loading
upon or against the structure.  Ground surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATION OF GROUND SURFACE FOR
EMBANKMENTS.  Compaction requirements for backfill materials shall also conform to the
applicable portions of paragraphs PREPARATION OF GROUND SURFACE FOR
EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATION  and Section 02316
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.  Compaction
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,
vibratory compactors, or other approved equipment.

3.6  PREPARATION OF GROUND SURFACE FOR EMBANKMENTS

3.6.1   General Requirements

Ground surface on which fill is to be placed shall be stripped of live, dead, or decayed
vegetation, rubbish, debris, and other unsatisfactory material; plowed, disked, or otherwise
broken up to a depth of 150 mm; pulverized; moistened or aerated as necessary; thoroughly
mixed; and compacted to at least 90 percent laboratory maximum density for cohesive
materials or 95 percent laboratory maximum density for cohesionless materials.  Compaction
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,
vibratory compactors, or other approved equipment.  The prepared ground surface shall be
scarified and moistened or aerated as required just prior to placement of embankment
materials to assure adequate bond between embankment material and the prepared ground
surface.

3.6.2   Frozen Material

Embankment shall not be placed on a foundation which contains frozen material, or which
has been subjected to freeze-thaw action.  This prohibition encompasses all foundation types,
including the natural ground, all prepared subgrades (whether in an excavation or on an
embankment) and all layers of previously placed and compacted earth fill which become the
foundations for successive layers of earth fill.  All material that freezes or has been subjected
to freeze-thaw action during the construction work, or during periods of temporary shutdowns,
such as, but not limited to, nights, holidays, weekends, winter shutdowns, or earthwork
operations, shall be removed to a depth that is acceptable to the Contracting Officer and
replaced with new material.  Alternatively, the material will be thawed, dried, reworked, and
recompacted to the specified criteria before additional material is placed.  The Contracting
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Officer will determine when placement of fill shall cease due to cold weather.  The Contracting
Officer may elect to use average daily air temperatures, and/or physical observation of the
soils for his determination.  Embankment material shall not contain frozen clumps of soil,
snow, or ice.

3.6   EMBANKMENTS

3.6.1   Earth Embankments

Earth embankments shall be constructed from satisfactory materials free of organic or frozen
material and rocks with any dimension greater than 75 mm.   The material shall be placed in
successive horizontal layers of loose material not more than 200 millimeters in depth.  Each
layer shall be spread uniformly on a soil surface that has been moistened or aerated as
necessary, and scarified or otherwise broken up so that the fill will bond with the surface on
which it is placed.  After spreading, each layer shall be plowed, disked, or otherwise broken
up; moistened or aerated as necessary; thoroughly mixed; and compacted to at least 90
percent laboratory maximum density for cohesive materials or 95 percent laboratory
maximum density for cohesionless materials.  Compaction requirements for the upper portion
of earth embankments forming subgrade for pavements shall be identical with those
requirements specified in paragraph SUBGRADE PREPARATION.  Compaction shall be
accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
compactors, or other approved equipment.

3.6.2   Rock Embankments (NOT APPLICABLE)

3.7   SUBGRADE PREPARATION

3.7.1   Construction

Subgrade shall be shaped to line, grade, and cross section, and compacted as specified.
This operation shall include plowing, disking, and any moistening or aerating required to
obtain specified compaction to a depth of 300 mm.  Soft or otherwise unsatisfactory material
shall be removed and replaced with satisfactory excavated material or other approved
material as directed. Rock encountered in the cut section shall be excavated to a depth of
150 mm below finished grade for the subgrade.  Low areas resulting from removal of
unsatisfactory material shall be brought up to required grade with satisfactory materials, and
the entire subgrade shall be shaped to line, grade, and cross section and compacted as
specified.  After rolling, the surface of the subgrade for roadways shall not show deviations
greater than 10 millimeters when tested with a 3.66 meter straightedge applied both parallel
and at right angles to the centerline of the area. After rolling, the surface of the subgrade for
airfields shall not show deviations greater than 10 millimeters when tested with a 3.66 meter
straightedge applied both parallel and at right angles to the centerline of the area.  The
elevation of the finish subgrade shall not vary more than 15 mm from the established grade
and cross section.

3.7.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, vibratory compactors, or other approved equipment.
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3.7.2.1   Subgrade for Railroads (NOT APPLICABLE)

3.7.2.2   Subgrade for Pavements

Subgrade for pavements shall be compacted to at least 95 percentage laboratory maximum
density.  When more than one soil classification is present in the subgrade, the top 150 mm of
subgrade shall be scarified, windrowed, thoroughly blended, reshaped, and compacted.

3.7.2.3   Subgrade for Shoulders

Subgrade for shoulders shall be compacted to at least 95 percentage laboratory maximum
density for the full depth of the shoulder.

3.8   SHOULDER CONSTRUCTION

Shoulders shall be constructed of satisfactory excavated or borrow material or as otherwise
shown or specified.  Shoulders shall be constructed as soon as possible after adjacent paving
is complete, but in the case of rigid pavements, shoulders shall not be constructed until
permission of the Contracting Officer has been obtained.  The entire shoulder area shall be
compacted to at least the percentage of maximum density as specified in paragraph
SUBGRADE PREPARATION above, for specific ranges of depth below the surface of the
shoulder.  Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers,
steel-wheeled rollers, vibratory compactors, or other approved equipment.  Shoulder
construction shall be done in proper sequence in such a manner that adjacent ditches will be
drained effectively and that no damage of any kind is done to the adjacent completed
pavement.  The completed shoulders shall be true to alignment and grade and shaped to
drain in conformity with the cross section shown.

3.9   FINISHING

The surface of excavations, embankments, and subgrades shall be finished to a smooth and
compact surface in accordance with the lines, grades, and cross sections or elevations
shown.  The degree of finish for graded areas shall be within 30 mm of the grades and
elevations indicated except that the degree of finish for subgrades shall be specified in
paragraph SUBGRADE PREPARATION.  Gutters and ditches shall be finished in a manner
that will result in effective drainage.  The surface of areas to be turfed shall be finished to a
smoothness suitable for the application of turfing materials.

3.10   PLACING TOPSOIL (NOT APPLICABLE)

3.11   TESTING

Testing shall be performed by an approved commercial testing laboratory.  Field in-place
density shall be determined in accordance with ASTM D 1556,  ASTM D 2167, or ASTM D
2922.  When ASTM D 2922 is used, the calibration curves shall be checked and adjusted
using only the sand cone method as described in ASTM D 1556.  ASTM D 2922results in a
wet unit weight of soil and when using this method ASTM D 3017 shall be used to determine
the moisture content of the soil.  The calibration curves furnished with the moisture gauges
shall also be checked along with density calibration checks as described in ASTM D 3017;
the calibration checks of both the density and moisture gauges shall be made at the
beginning of a job on each different type of material encountered and at intervals as directed
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by the Contracting Officer.  When test results indicate, as determined by the Contracting
Officer, that compaction is not as specified, the material shall be removed, replaced and
recompacted to meet specification requirements.  Tests on recompacted areas shall be
performed to determine conformance with specification requirements.  Inspections and test
results shall be certified by a registered professional civil engineer.  These certifications shall
state that the tests and observations were performed by or under the direct supervision of the
engineer and that the results are representative of the materials or conditions being certified
by the tests.  Minimum sampling and testing requirements are in Table 1, SECTION:
CONTRACTOR QUALITY CONTROL.

3.11.6   Tolerance Tests for Subgrades

Continuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATION shall be made during construction of the subgrades.

3.12   SUBGRADE AND EMBANKMENT PROTECTION

During construction, embankments and excavations shall be kept shaped and drained.
Ditches and drains along subgrade shall be maintained to drain effectively at all times.  The
finished subgrade shall not be disturbed by traffic or other operation and shall be protected
and maintained by the Contractor in a satisfactory condition until base or pavement is placed.
The storage or stockpiling of materials on the finished subgrade will not be permitted.  No
base course or pavement shall be laid until the subgrade has been checked and approved,
and in no case shall base or pavement be placed on a muddy, spongy, or frozen subgrade.

END OF SECTION
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SECTION 02316 (A)

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1556 (1990; R 1996) Density and Unit Weight of Soil in Place
by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700 kN-
m/cu. m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the
Rubber Balloon Method

ASTM D 2487 (1998) Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R1996el) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

1.2   MEASUREMENT AND PAYMENT

Measurement and payment shall be based on completed work performed in accordance with
the drawings and specifications.

1.2.1   Rock Excavation

Rock excavation shall be measured and paid for by the number of cubic meters  of
acceptably excavated rock material.  The material shall be measured in place, but volume
shall be based on a maximum 750 mm width for pipes 300 mm in diameter or less, and a
maximum width of 400 mm greater than the outside diameter of the pipe for pipes over 300
mm in diameter.  The measurement shall include all authorized overdepth rock excavation as
determined by the Contracting Officer.  For manholes and other appurtenances, volumes of
rock excavation shall be computed on the basis of 300 mm outside of the wall lines of the
structures.  Payment for rock excavation will be made in addition to the price bid for the
trench excavation, and will include all incidentals necessary to excavate and dispose of the
rock.  Backfill replacing rock excavation will be paid for separately.
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1.3   DEGREE OF COMPACTION

Degree of compaction shall be expressed as a percentage of the maximum density obtained
by the test procedure presented in ASTM D 1557.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Test Reports

Field Density Tests; G RE.
Testing of Backfill Materials; G RE.

Copies of all laboratory and field test reports within 24 hours of the completion of
the test.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 2487 as GW, GP,
GM, GP-GM, GW-GM, SW, SP, SP-SM.

2.1.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials are
unsatisfactory.  Unsatisfactory materials also include man-made fills, trash, refuse, or backfills
from previous construction.  Unsatisfactory material also includes material classified as
satisfactory which contains root and other organic matter, frozen material, and stones larger
than 75 mm.  The Contracting Officer shall be notified of any contaminated materials.

2.1.3   Cohesionless and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as GW, GP, SW,
and SP.  Cohesive materials shall include materials classified as GC, SC, ML, CL, MH, and
CH.  Materials classified as GM and SM shall be identified as cohesionless only when the
fines are nonplastic.

2.1.4   Rock

Rock shall consist of boulders measuring 1/2 cubic meter or more and materials that cannot
be removed with equipment designed for soil excavation purposes such as rock material in
ledges, bedded deposits, unstratified masses and conglomerate deposits, and below ground
concrete or masonry structures, exceeding 1/2 cubic meter in volume, except that pavements
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shall not be considered as rock. Rock that can be ripped and/or dug out using equipment
designed for soil excavation purposes will not be classified as rock excavation.

2.1.5   Unyielding Material

Unyielding material shall consist of rock and gravelly soils with stones greater than 75
millimeters in any dimension or as defined by the pipe manufacturer, whichever is smaller.

2.1.6   Unstable Material

Unstable material shall consist of materials too wet to properly support the utility pipe,
conduit, or appurtenant structure.

2.1.7   Select Granular Material

Select granular material shall consist of well-graded sand, gravel, crushed gravel, crushed
stone or crushed slag composed of hard, tough and durable particles, and shall contain not
more than 10 percent by weight of material passing a 0.075 mm mesh sieve and no less than
95 percent by weight passing the 25 mm sieve.  The maximum allowable aggregate size shall
be 75 millimeters, or the maximum size recommended by the pipe manufacturer, whichever is
smaller.

2.1.8   Initial Backfill Material

Initial backfill shall consist of select granular material or satisfactory materials free from rocks
50 millimeters or larger in any dimension or free from rocks of such size as recommended by
the pipe manufacturer, whichever is smaller.  When the pipe is coated or wrapped for
corrosion protection, the initial backfill material shall be free of stones larger than 25
millimeters in any dimension or as recommended by the pipe manufacturer, whichever is
smaller.

2.2   PLASTIC MARKING TAPE

Plastic marking tape shall be acid and alkali-resistant polyethylene film, 152 mm wide with
minimum thickness of 0.102 mm.  Tape shall have a minimum strength of 12.1 MPa (1750
psi) lengthwise and 10.3 MPa (1500 psi)  crosswise.  A separate tracer wire shall be installed
to enable detection by a metal detector when the tape is buried up to 1 meter deep.  The tape
shall be of a type specifically manufactured for marking and locating underground utilities.
The metallic core of the tape shall be encased in a protective jacket or provided with other
means to protect it from corrosion.  Tape color shall be as specified in TABLE 1 and shall
bear a continuous printed inscription describing the specific utility.

TABLE 1.  Tape Color

                Red:                           Electric
                Yellow:                      Gas, Oil, Dangerous Materials
                Orange:                     Telephone, Telegraph, Television,
                                                  Police, and Fire Communications
                Blue:                         Water Systems
                Green:                      Sewer Systems
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PART 3   EXECUTION

3.1   EXCAVATION

Excavation shall be performed to the lines and grades indicated.  Rock excavation shall
include removal and disposition of material defined as rock in paragraph MATERIALS.  All
other remaining excavation shall be unclassified.  During excavation, material satisfactory for
backfilling shall be stockpiled in an orderly manner at a distance from the banks of the trench
equal to 1/2 the depth of the excavation, but in no instance closer than 600 mm.  Excavated
material not required or not satisfactory for backfill shall be removed from the site and
disposed of in the designated disposal or waste areas as directed.  Grading shall be done as
may be necessary to prevent surface water from flowing into the excavation, and any water
accumulating shall be removed to maintain the stability of the bottom and sides of the
excavation.  Unauthorized overexcavation shall be backfilled in accordance with paragraph
BACKFILLING AND COMPACTION at no additional cost to the Government.

3.1.1   Trench Excavation Requirements

The trench shall be excavated as recommended by the manufacturer of the pipe to be
installed.  Trench walls below the top of the pipe shall be sloped, or made vertical, and of
such width as recommended in the manufacturer's installation manual.  Where no
manufacturer's installation manual is available, trench walls shall be made vertical.  Trench
walls more than 1.2 meters high shall be shored, cut back to a stable slope, or provided with
equivalent means of protection for employees who may be exposed to moving ground or cave
in.  Trench walls which are cut back shall be excavated to at least the angle of repose of the
soil.  Special attention shall be given to slopes which may be adversely affected by weather
or moisture content.  The trench width below the top of pipe shall not exceed 600 mm plus
pipe outside diameter (O.D.) for pipes of less than 600 mm inside diameter and shall not
exceed 900 mm plus pipe outside diameter for sizes larger than 600 mm inside diameter.
Where recommended trench widths are exceeded, redesign, stronger pipe, or special
installation procedures shall be utilized by the Contractor.  The cost of redesign, stronger
pipe, or special installation procedures shall be borne by the Contractor without any additional
cost to the Government.

3.1.1.1   Bottom Preparation

The bottoms of trenches shall be accurately graded to provide uniform bearing and support
for the bottom quadrant of each section of the pipe.  Bell holes shall be excavated to the
necessary size at each joint or coupling to eliminate point bearing.  Stones of 75 millimeters
or greater in any dimension, or as recommended by the pipe manufacturer, whichever is
smaller, shall be removed to avoid point bearing.

3.1.1.2   Removal of Unyielding Material

Where overdepth is not indicated and unyielding material is encountered in the bottom of the
trench, such material shall be removed 100 millimeters  below the required grade and
replaced with suitable materials as provided in paragraph BACKFILLING AND
COMPACTION.
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3.1.1.3   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such material shall be
removed to the depth directed and replaced to the proper grade with select granular material
as provided in paragraph BACKFILLING AND COMPACTION.  When removal of unstable
material is required due to the Contractor's fault or neglect in performing the work, the
resulting material shall be excavated and replaced by the Contractor without additional cost to
the Government.

3.1.1.4   Excavation for Appurtenances

Excavation for manholes, catch-basins, inlets, or similar structures shall be of sufficient size
to permit the placement and removal of forms for the full length and width of structure footings
and foundations as shown.  Rock shall be cleaned of loose debris and cut to a firm surface
either level, stepped, or serrated, as shown or as directed.  Loose disintegrated rock and thin
strata shall be removed.  Removal of unstable material shall be as specified above.  When
concrete or masonry is to be placed in an excavated area, special care shall be taken not to
disturb the bottom of the excavation.  Excavation to the final grade level shall not be made
until just before the concrete or masonry is to be placed.

3.1.1.5   Jacking, Boring, and Tunneling

Unless otherwise indicated, excavation shall be by open cut except that sections of a trench
may be jacked, bored, or tunneled if, in the opinion of the Contracting Officer, the pipe, cable,
or duct can be safely and properly installed and backfill can be properly compacted in such
sections.

3.1.2   Stockpiles

Stockpiles of satisfactory materials shall be placed and graded as specified.  Stockpiles shall
be kept in a neat and well drained condition, giving due consideration to drainage at all times.
The ground surface at stockpile locations shall be cleared, grubbed, and sealed by rubber-
tired equipment, excavated satisfactory and unsatisfactory materials shall be separately
stockpiled.  Stockpiles of satisfactory materials shall be protected from contamination which
may destroy the quality and fitness of the stockpiled material.  If the Contractor fails to protect
the stockpiles, and any material becomes unsatisfactory, such material shall be removed and
replaced with satisfactory material from approved sources at no additional cost to the
Government.  Locations of stockpiles of satisfactory materials shall be subject to prior
approval of the Contracting Officer.

3.2   BACKFILLING AND COMPACTION

Backfill material shall consist of satisfactory material, select granular material, or initial backfill
material as required.  Backfill shall be placed in layers not exceeding 150 mm loose thickness
for compaction by hand operated machine compactors, and 200 mm loose thickness for other
than hand operated machines, unless otherwise specified.  Each layer shall be compacted to
at least 95 percent maximum density for cohesionless soils and 90 percent maximum density
for cohesive soils, unless otherwise specified.
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3.2.1   Trench Backfill

Trenches shall be backfilled to the grade shown.  The trench shall be backfilled to 0.6 meters
above the top of pipe prior to performing the required pressure tests.  The joints and
couplings shall be left uncovered during the pressure test.  The trench shall not be backfilled
until all specified tests are performed.

3.2.1.1   Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be replaced with select
granular material or initial backfill material.

3.2.1.2   Replacement of Unstable Material

Unstable material removed from the bottom of the trench or excavation shall be replaced with
select granular material placed in layers not exceeding 150 mm loose thickness.

3.2.1.3   Bedding and Initial Backfill

Bedding shall be of the type and thickness shown.  Initial backfill material shall be placed and
compacted with approved tampers to a height of at least one foot above the utility pipe or
conduit.  The backfill shall be brought up evenly on both sides of the pipe for the full length of
the pipe.  Care shall be taken to ensure thorough compaction of the fill under the haunches of
the pipe.

3.2.1.4   Final Backfill

The remainder of the trench, except for special materials for roadways and airfields, shall be
filled with satisfactory material.  Backfill material shall be placed and compacted as follows:

a.  Roadways and Airfields:  Backfill shall be placed up to the elevation at which the
requirements in Section 02300 EARTHWORK control.  Water flooding or jetting
methods of compaction will not be permitted.

b.  Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas:  Backfill shall be
deposited in layers of a maximum of 300 mm loose thickness, and compacted to 85
percent maximum density for cohesive soils and 90 percent maximum density for
cohesionless soils.  Compaction by water flooding or jetting will not be permitted.
This requirement shall also apply to all other areas not specifically designated above.

3.2.2   Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been constructed and the
concrete has been allowed to cure for a minimum of 3  days, backfill shall be placed in such a
manner that the structure will not be damaged by the shock of falling earth.  The backfill
material shall be deposited and compacted as specified for final backfill, and shall be brought
up evenly on all sides of the structure to prevent eccentric loading and excessive stress.
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3.3   SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the specific utilities are as
follows:

3.3.1   Gas Distribution (NOT APPLICABLE)

3.3.2   Water Lines (NOT APPLICABLE)

3.3.3   Heat Distribution System (NOT APPLICABLE)

3.3.4   Electrical Distribution System

Direct burial cable and conduit or duct line shall have a minimum cover of 600 mm from the
finished grade, unless otherwise indicated.

3.3.5   Plastic Marking Tape

Warning tapes shall be installed directly above the pipe, at a depth of 450  millimeters below
finished grade unless otherwise shown.

3.4   TESTING

Testing shall be the responsibility of the Contractor and shall be performed at no additional
cost to the Government.

3.4.1   Testing Facilities

Tests shall be performed by an approved commercial testing laboratory.

3.4.2   Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with ASTM D 2487 and
the moisture-density relations of soils shall be determined in accordance with ASTM D 1557.
Minimum sampling and testing requirements are contained in Table 1, SECTION:
CONTRACTOR QUALITY CONTROL.

3.4.3   Field Density Tests

Tests shall be performed in sufficient numbers to ensure that the specified density is being
obtained.  Field in-place density shall be determined in accordance with ASTM D 1556,
ASTM D 2167, or ASTM D 2922.  When ASTM D 2922 is used, the calibration curves shall be
checked and adjusted using the sand cone method as described in paragraph Calibration of
the ASTM publication.  ASTM D 2922 results in a wet unit weight of soil and when using this
method, ASTM D 3017 shall be used to determine the moisture content of the soil.  The
calibration curves furnished with the moisture gauges shall be checked along with density
calibration checks as described in ASTM D 3017.  The calibration checks of both the density
and moisture gauges shall be made at the beginning of a job, on each different type of
material encountered, at intervals as directed by the Contracting Officer.  Copies of calibration
curves, results of calibration tests, and field and laboratory density tests shall be furnished to
the Contracting Officer.  Trenches improperly compacted shall be reopened to the depth
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directed, then refilled and compacted to the density specified at no additional cost to the
Government.

3.4.4   Displacement of Sewers

After other required tests have been performed and the trench backfill compacted to 0.6
meters above the top of the pipe, the pipe shall be inspected to determine whether significant
displacement has occurred.  This inspection shall be conducted in the presence of the
Contracting Officer.  Pipe sizes larger than 900 mm shall be entered and examined, while
smaller diameter pipe shall be inspected by shining a light or laser between manholes or
manhole locations, or by the use of television cameras passed through the pipe.  If, in the
judgement of the Contracting Officer, the interior of the pipe shows poor alignment or any
other defects that would cause improper functioning of the system, the defects shall be
remedied as directed at no additional cost to the Government.

END OF SECTION
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SECTION 02390 (A)

TIE DOWN POINTS FOR AIRCRAFT

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 436 (1984; R 1997el) Austenitic Gray Iron Castings

ASTM A 615/A 615M (1996ael) Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement

ASTM B 371 (1996) Copper-Zinc-Silicon Alloy Rod

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4 (1998) Structural Welding Code - Reinforcing steel

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 407 (1996) Aircraft Fuel Servicing

UNDERWRITERS LABORATORIES (UL)

UL 467 (1993; Rev thru Apr 1999) Grounding and Bonding
Equipment

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Shop Drawings

As-Built Drawings;

Drawings that provide current factual information, including deviations from and
amendments to the drawings and changes in the work, concealed and visible.
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Test Reports

Tests; G, RE

An independent testing agency's certified reports of inspections and tests, including
analysis and interpretation of test results.  Each report shall be properly identified.
Test methods used and test standards shall be described.

Certificates

Grounding Rods;

Certificate of compliance stating that the grounding rods meet the specified
requirements.

Reinforcing Steel;

Certificate of compliance stating that the reinforcing steel meets the specified
requirements.

PART 2   PRODUCTS

2.1   METALS

Combination of materials that forms an electrolytic couple, which accelerates corrosion in the
presence of moisture, shall not be used, unless moisture is permanently excluded from the
junction of such metals.

2.2   GROUNDING RODS

Grounding rods shall conform to UL 467 and shall be made of copper-clad steel.  The rods
shall be not less than 19 mm (3/4) inch in diameter and not less than 3 m (10) feet long.  The
copper cladding shall conform to the applicable requirements of ASTM B 371, Copper Alloy
UNS No's. c 69400, c 69430, c 69440 or c 69450.  The copper cladding shall be not less than
0.25 mm (0.010) inches thick at any point and shall comply with adherence requirements and
the banding requirements of UL 467.  The Contractor shall submit certificates of compliance
on the grounding rods.  Rods shall be provided with a closed eye or shepherd's hook bend
having an inside diameter of not less than 32 mm. (1-1/4 inches.)  The rods shall be pointed
unless used for flexible pavement.   For flexible pavement, the rods shall have 19 mm (3/4)
inch American standard rolled threads for attachment of a bottom anchor and shall be
equipped with a screw-type bottom having a wing diameter of not less than 152 mm. (6
inches.)

2.3   CONCRETE

Concrete shall be in accordance with Section 02753 CONCRETE PAVEMENT FOR
AIRFIELDS.
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PART 3   EXECUTION

3.1   GROUNDING POINTS ITIEDOWN)

The grounding points shall be located as shown on the contract drawings to within plus or
minus 50 mm. (2 inches.)

3.1.1   Pavement Recess

The top of the grounding rod shall be set at or not more than 6 mm (1/4 inch) below the
pavement surface grade.  A recess 70 mm (2-3/4 inches) wide, and not more than 150 mm (6
inches) long, with a smooth rounded edge shall be provided in the pavement around the
grounding point anchor eye to permit the entrance of lines into the eye and to allow for
attachment of the grounding cable.  The depth of the recess shall be no deeper than the
bottom of the opening of the grounding point eye.

3.1.2   Installation

3.1.2.1   New Rigid Pavement

The grounding rod shall be installed by pushing, drilling, or driving the rod through the
pavement base courses and subgrade, including rock,  prior to concrete placement.  The
installation technique chosen by the Contractor shall not damage the grounding rod.  Hand
finishing around the rod shall be kept to a minimum.

3.2   TESTS

Resistance to ground tests shall be measured as specified in NFPA 407.  Test results shall
be submitted to the Contracting Officer.  Any ground rods that have more than 10,000 ohms
of resistance shall be reported to the contracting officer immediately.

END OF SECTION
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SECTION 02721 (A)

RIGID BASE COURSE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

AASHTO T 180 (1997) Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and an 457-mm (18-in) Drop

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and Voids in
Aggregates

ASTM C 117 (1995) Materials Finer Than 75 micrometer (No. 200)
Sieve in Mineral Aggregates by Washing

ASTM C 131 (1996) Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles
Machine

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse Aggregates

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of Soils

ASTM D 1556 (1990; R 1996el) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700 kN-
m/cu.m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the
Rubber Balloon Method

ASTM D 2487 (1998) Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)
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ASTM D 3017 (1988; R 1996el) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and Plasticity Index of
Soils

ASTM E 11 (1995) Wire-Cloth Sieves for Testing Purposes

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Equipment

List of proposed equipment to be used in performance of construction work,
including descriptive data.

Waybills and Delivery Tickets

Copies of waybills and delivery tickets during the progress of the work. Certified
waybills and delivery tickets for all aggregates actually used.

Test Reports

Sampling and Testing; G, RE

Copies of initial and in-place test results.

1.4   DEGREE OF COMPACTION

Degree of compaction is a percentage of the maximum density obtained by the test
procedure presented in ASTM D 1557 or AASHTO T 180, Method D.  ASTM D 1557 will be
used for maximum density determinations if the anticipated material gradation would contain
less than 30% retained on the 19 mm (3/4 inch) sieve.  AASHTO T 180, Method D will be
used for the maximum density determinations if the anticipated material gradation would
contain more than 30% retained on the 19 mm (3/4 inch) sieve.  In this specification, degree
of compaction shall be a percentage of laboratory maximum density.

1.5   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor. Sampling and testing shall
be performed by an approved testing laboratory in accordance with Section 01451
CONTRACTOR QUALITY CONTROL.  Tests shall be performed at the specified frequency.
No work requiring testing will be permitted until the testing laboratory has been inspected and
approved.  The materials shall be tested to establish compliance with the specified
requirements.
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1.5.1   Sampling

Samples for laboratory testing shall be taken in conformance with ASTM D 75.  When
deemed necessary, the sampling will be observed by the Contracting Officer.

1.5.2   Tests

1.5.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117, ASTM C 136, and ASTM D
422.  Sieves shall conform to ASTM E 11.

1.5.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with ASTM D 4318.

1.5.2.3   Moisture-Density Determinations

The maximum density and optimum moisture shall be determined in accordance with ASTM
D 1557 or AASHTO T 180, Method D.  ASTM D 1557 will be used for maximum density
determinations if the anticipated material gradation would contain less than 30% retained on
the 19 mm (3/4 inch) sieve.  AASHTO T 180, Method D will be used for the maximum density
determinations if the anticipated material gradation would contain more than 30% retained on
the 19 mm (3/4 inch) sieve.

1.5.2.4   Density Tests

Density shall be field measured in accordance with ASTM D 2922.  ASTM D 2922.  The
calibration curves shall be checked and adjusted, if necessary, using only the sand cone
method as described in paragraph Calibration, of the ASTM publication.  Tests performed in
accordance with ASTM D 2922 result in a wet unit weight of soil and, when using this method,
ASTM D 3017 shall be used to determine the moisture content of the soil.  The calibration
curves furnished with the moisture gauges shall also be checked along with density
calibration checks as described in ASTM D 3017.  The calibration checks of both the density
and moisture gauges shall be made by the prepared containers of material method, as
described in paragraph Calibration, in ASTM D 2922, on each different type of material to be
tested at the beginning of a job and at intervals as directed.

1.5.2.5   Wear Test

Wear tests shall be made on rigid base course material in conformance with ASTM C 131.

1.5.3   Testing Frequency

1.5.3.1   Initial Tests

One of each of the following tests shall be performed on the proposed material prior to
commencing construction to demonstrate that the proposed material meets all specified
requirements prior to installation.

a.  Sieve Analysis, including 0.02 mm size material
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b.  Liquid limit and plasticity index moisture-density relationship
c.  Wear

1.5.3.2   In-Place Tests

One of each of the following tests shall be performed on samples taken from the placed and
compacted rigid base course.  Samples shall be taken for each 1,000 square meters of each
layer of material placed in each area.

a.  Sieve Analysis, including 0.02 mm size material
b.  Field Density
c.  Moisture liquid limit and plasticity index

1.5.4   Approval of Material

The source of the material shall be selected 30 days prior to the time the material will be
required in the work.  Approval of the materials will be based on tests for gradation, liquid
limit, and plasticity index performed on samples taken from the completed and compacted
rigid base course.

1.6   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 2 degrees C.  When
the temperature falls below 2 degrees C, the Contractor shall protect all completed areas by
approved methods against detrimental effects of freezing.  Completed areas damaged by
freezing, rainfall, or other weather conditions shall be corrected to meet specified
requirements.

1.7   EQUIPMENT

All plant, equipment, and tools used in the performance of the work will be subject to approval
before the work is started and shall be maintained in satisfactory working condition at all
times.  The equipment shall be adequate and shall have the capability of producing the
required compaction, meeting grade controls, thickness control, and smoothness
requirements as set forth herein.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Rigid base Course

Aggregates shall consist of crushed stone, crushed recycled concrete, crushed gravel, sand,
or other sound, durable, approved materials processed and blended or naturally combined.
Aggregates shall be durable and sound, free from lumps and balls of clay, organic matter,
objectionable coatings, and other foreign material.  Material retained on the 4.75 mm sieve
shall have a percentage of wear not to exceed 50 percent after 500 revolutions when tested
as specified in ASTM C 131.  Aggregate shall be reasonably uniform in density and quality.
Aggregates shall have a maximum size of 50 mm and shall be within the limits specified as
follows:
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Maximum Allowable Percentage by Weight
Passing Square-Mesh Sieve

  Sieve Designation

        2 mm                               85
        0.075 mm                          5

a.  Particles having diameters less than 0.02 mm shall not be in excess of 3 percent by weight
of the total sample tested as determined in accordance with ASTM D 422.  The portion of any
blended component and of the completed course passing the 0.425 mm shall be either
nonplastic or shall have a liquid limit not greater than 25 and a plasticity index not greater
than 5.

b.  Crushed recycled concrete shall consist of previously hardened portland cement concrete
or other concrete containing pozzolanic binder material.  The recycled material shall be free
of all reinforcing steel, bituminous concrete surfacing, and any other foreign material and shall
be crushed and processed to meet the required gradations for coarse aggregate.  Crushed
recycled concrete shall meet all other applicable requirements specified below.

PART 3   EXECUTION

3.1   OPERATION OF AGGREGATE SOURCES

All clearing, stripping and excavating work involved in the opening or operation of aggregate
sources shall be performed by the Contractor. Aggregate sources shall be opened to working
depth in a manner that produces excavation faces that are as nearly vertical as practicable for
the materials being excavated.  Materials excavated from aggregate sources shall be
obtained in successive cuts extending through all exposed strata. All pockets or strata of
unsuitable materials overlying or occurring in the deposit shall be wasted as directed.  The
methods of operating aggregate sources and the processing and blending of the material may
be changed or modified by the Contracting Officer, when necessary, in order to obtain
material conforming to specified requirements.  Upon completion of work, aggregate sources
on Government reservations shall be conditioned to drain readily, and shall be left in a
satisfactory condition.  Aggregate sources on private lands shall be conditioned in agreement
with local laws and authorities.

3.2   STOCKPILING MATERIAL

Prior to stockpiling of material, storage sites shall be cleared and leveled by the Contractor.
All materials, including approved material available from excavation and grading, shall be
stockpiled in the manner and at the locations designated.  Aggregates shall be stockpiled on
the cleared and leveled areas designated by the Contracting Officer so as to prevent
segregation.  Materials obtained from different sources shall be stockpiled separately.

3.3   PREPARATION OF UNDERLYING MATERIAL

Prior to constructing the rigid base course, the underlying course or subgrade shall be
cleaned of all foreign substances.  The surface of the underlying course or subgrade shall
meet specified compaction and surface tolerances.  Ruts, or soft yielding spots, in the
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underlying courses, subgrade areas having inadequate compaction, and deviations of the
surface from the specified requirements, shall be corrected by loosening and removing soft or
unsatisfactory material and by adding approved material, reshaping to line and grade, and
recompacting to specified density requirements.  The finished underlying course shall not be
disturbed by traffic or other operations and shall be maintained by the Contractor in a
satisfactory condition until the rigid base course is placed.

3.4   GRADE CONTROL

The finished and completed rigid base course shall conform to the lines, grades, and cross
sections shown.  The lines, grades, and cross sections shown shall be maintained by means
of line and grade stakes placed by the Contractor at the work site.

3.5   MIXING AND PLACING MATERIALS

The materials shall be mixed and placed to obtain uniformity of the rigid base material at the
water content specified.  The Contractor shall make such adjustments in mixing or placing
procedures or in equipment as may be directed to obtain the true grades, to minimize
segregation and degradation, to reduce or accelerate loss or increase of water, and to insure
a satisfactory rigid base course.

3.6   LAYER THICKNESS

The compacted thickness of the completed course shall be as indicated.  When a compacted
layer of 150 mm is specified, the material may be placed in a single layer; when a compacted
thickness of more than 150 mm is required, no layer shall exceed 150 mm nor be less than
75 mm when compacted.

3.7   COMPACTION

Each layer of the rigid base course shall be compacted as specified with approved
compaction equipment.  Water content shall be maintained during the compaction procedure
to within plus or minus 2 percent of optimum water content, as determined from laboratory
tests, as specified in paragraph SAMPLING AND TESTING.  In all places not accessible to
the rollers, the mixture shall be compacted with hand-operated power tampers.  Compaction
shall continue until each layer is compacted through the full depth to at least 100 percent of
laboratory maximum density.  The Contractor shall make such adjustments in compacting or
finishing procedures as may be directed to obtain true grades, to minimize segregation and
degradation, to reduce or increase water content, and to ensure a satisfactory rigid base
course.  Any materials that are found to be unsatisfactory shall be removed and replaced with
satisfactory material or reworked, as directed, to meet the requirements of this specification.

3.9   EDGES

Approved material shall be placed along the edges of the rigid base course in such quantity
as will compact to the thickness of the course being constructed.  When the course is being
constructed in two or more layers, at least a 300 mm width of the shoulder shall be rolled and
compacted simultaneously with the rolling and compacting of each layer of the rigid base
course, as directed.
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3.10   SMOOTHNESS TEST

The surface of each layer shall not show deviations in excess of 10 mm when tested with a
3.6 m (12 foot) straightedge applied parallel with and at right angles to the centerline of the
area to be paved.  Deviations exceeding this amount shall be corrected by removing material,
replacing with new material, or reworking existing material and compacting, as directed.

3.11   THICKNESS CONTROL

The completed thickness of the rigid base course shall be in accordance with the thickness
and grade indicated on the drawings.  The thickness of each course shall be measured at
intervals providing at least one measurement for each 400 square meters or part thereof of
rigid base course.  The thickness measurement shall be made by test holes, at least 75 mm
in diameter through the course.  The completed rigid base course shall not be more than 13
mm deficient in thickness nor more than 13 mm above or below the established grade.
Where any of these tolerances are exceeded, the Contractor shall correct such areas by
scarifying, adding new material of proper gradation or removing material, and compacting, as
directed.  Where the measured thickness is 13 mm or more thicker than shown, the course
will be considered as conforming with the specified thickness requirements plus 13 mm.  The
average job thickness shall be the average of the job measurements as specified above but
within 6 mm of the thickness shown.

3.12   MAINTENANCE

The rigid base course shall be maintained in a satisfactory condition until accepted.

END OF SECTION
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SECTION 02722 (A)

AGGREGATE BASE COURSE FOR FLEXIBLE PAVEMENT

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

AASHTO T 180 (1997) Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and an 457 mm (18-in) Drop

AASHTO T 224 (1996) Correction for Coarse Particles in the Soil
Compaction Test

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and Voids in
Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

ASTM C 117 (1995) Materials Finer Than 75 micrometer (No. 200)
Sieve in Mineral Aggregates by Washing

ASTM C 127 (1988; R 1993el) Specific Gravity and Absorption of
Course Aggregate

ASTM C 128 (1997) Specific Gravity and Absorption of Fine
Aggregate

ASTM C 131 (1996) Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles
Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of Soils

ASTM D 1556 (1990; R 1996el) Density and Unit Weight of Soil in
Place by the Sand-Cone Method
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ASTM D 1557 (1991; R 1998) Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700
kN-m/cu.m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the
Rubber Balloon Method

ASTM D 2487 (1998) Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and Plasticity Index of
Soils

ASTM E 11 (1995) Wire-Cloth Sieves for Testing Purposes

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly moistened and
mechanically stabilized by compaction.

1.2.3   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is expressed as a
percentage of the maximum density obtained by the test procedure presented in ASTM D
1557 abbreviated as a percent of laboratory maximum density.  Since ASTM D 1557 applies
only to soils that have 30 percent or less by weight of their particles retained on the 19.0 mm
sieve, the degree of compaction for material having more than 30 percent by weight of their
particles retained on the 19.0 mm sieve shall be expressed as a percentage of the maximum
density in accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.  To
maintain the same percentage of coarse material, the "remove and replace"  procedure as
described in the NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be used.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
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Product Data

Plant, Equipment, and Tools
List of proposed equipment to be used in performance of construction work,
including descriptive data.

Test Reports

Sampling and testing; G, RE
Field Density Tests

Calibration curves and related test results prior to using the device or equipment
being calibrated.  Copies of field test results within 24 hours after the tests are
performed.  Certified copies of test results for approval not less than 30 days before
material is required for the work.

1.5   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.  Sampling and testing shall
be performed by a testing laboratory approved in accordance with Section 01451
CONTRACTOR QUALITY CONTROL.  Work requiring testing will not be permitted until the
testing laboratory has been inspected and approved.  The materials shall be tested to
establish compliance with the specified requirements; testing shall be performed at the
specified frequency.  The Contracting Officer may specify the time and location of the tests.
Copies of test results shall be furnished to the Contracting Officer within 24 hours of
completion of the tests.

1.5.1   Sampling

Samples for laboratory testing shall be taken in conformance with ASTM D 75.  When
deemed necessary, the sampling will be observed by the Contracting Officer.

1.5.2   Tests

The following tests shall be performed in conformance with the applicable standards listed.

1.5.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM D 422.  Sieves
shall conform to ASTM E 11.

1.5.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with ASTM D 4318.

1.5.2.3   Moisture-Density Determinations

The maximum density and optimum moisture shall be determined in accordance with ASTM
D 1557 or AASHTO T 180, Method D.  ASTM D 1557 will be used for maximum density
determinations if the anticipated material gradation would contain less than 30% retained on
the 19 mm (3/4 inch) sieve.  AASHTO T 180, Method D will be used for the maximum density
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determinations if the anticipated material gradation would contain more than 30% retained on
the 19 mm (3/4 inch) sieve.

1.5.2.4   Field Density Tests

Density shall be field measured in accordance with ASTM D 2922.  For the method presented
in ASTM D 2922 the calibration curves shall be checked and adjusted if necessary using only
the sand cone method as described in paragraph Calibration, of the ASTM publication.  Tests
performed in accordance with ASTM D 2922 result in a wet unit weight of soil and when using
this method, ASTM D 3017 shall be used to determine the moisture content of the soil.  The
calibration curves furnished with the moisture gauges shall also be checked along with
density calibration checks as described in ASTM D 3017.  The calibration checks of both the
density and moisture gauges shall be made by the prepared containers of material method,
as described in paragraph Calibration of ASTM D 2922, on each different type of material
being tested at the beginning of a job and at intervals as directed.

1.5.2.5   Wear Test

Wear tests shall be made on ABC course material in conformance with ASTM C 131.

Soundness tests shall be made on GCA in accordance with ASTM C 88.

1.5.3   Testing Frequency

1.5.3.1   Initial Tests

One of each of the following tests shall be performed on the proposed material prior to
commencing construction to demonstrate that the proposed material meets all specified
requirements when furnished.  If materials from more than one source are going to be
utilized, this testing shall be completed for each source.

a.  Sieve Analysis including 0.02 mm size material.

b.  Liquid limit and plasticity index moisture-density relationship.

c.  Moisture-density relationship.

d.  Wear.

1.5.3.2   In Place Tests

One of each of the following tests shall be performed on samples taken from the placed and
compacted ABC.  Samples shall be taken and tested at the rates indicated.

     a.  Density tests shall be performed on every lift of material placed and at a frequency of
one set of tests for every 250 square meters, or portion thereof, of completed area.

     b.  Sieve Analysis, including 0.02 mm size material, shall be performed for every 500
metric tons, or portion thereof, of material placed.
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     c.  Liquid limit and plasticity index tests shall be performed at the same frequency as the
sieve analysis.

1.5.4   Approval of Material

The source of the material shall be selected 30 days prior to the time the material will be
required in the work.  Tentative approval of material will be based on initial test results.  Final
approval of the materials will be based on sieve analysis, liquid limit, and plasticity index tests
performed on samples taken from the completed and fully compacted ABC.

1.6   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 2 degrees C.  When
the temperature falls below 2 degrees C, the Contractor shall protect all completed areas by
approved methods against detrimental effects of freezing.  Completed areas damaged by
freezing, rainfall, or other weather conditions shall be corrected to meet specified
requirements.

1.7   PLANT, EQUIPMENT, AND TOOLS

All plant, equipment, and tools used in the performance of the work will be subject to approval
before the work is started and shall be maintained in satisfactory working condition at all
times.  The equipment shall be adequate and shall have the capability of producing the
required compaction, meeting grade controls, thickness control, and smoothness
requirements as set forth herein.

PART 2   PRODUCTS

2.1   AGGREGATES

The ABC shall consist of clean, sound, durable particles of crushed stone, crushed slag,
crushed gravel, crushed recycled concrete, angular sand, or other approved material.  ABC
shall be free of lumps of clay, organic matter, and other objectionable materials or coatings.
The portion retained on the 4.75 mm sieve shall be known as coarse aggregate; that portion
passing the 4.75 mm sieve shall be known as fine aggregate.

2.1.1   Coarse Aggregate

Coarse aggregates shall be angular particles of uniform density.  When the coarse aggregate
is supplied from more than one source, aggregate from each source shall meet the specified
requirements and shall be stockpiled separately.

     a.  Crushed Gravel:  Crushed gravel shall be manufactured by crushing gravels, and shall
meet all the requirements specified below.

     b.  Crushed Stone:  Crushed stone shall consist of freshly mined quarry rock, and shall
meet all the requirements specified below.

     c.  Crushed Recycled Concrete:  Crushed recycled concrete shall consist of previously
hardened portland cement concrete or other concrete containing pozzolanic binder material.
The recycled material shall be free of all reinforcing steel, bituminous concrete surfacing, and
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any other foreign material and shall be crushed and processed to meet the required
gradations for coarse aggregate.  Crushed recycled concrete shall meet all other applicable
requirements specified below.

2.1.1.1   Aggregate Base Course

ABC coarse aggregate shall not show more than 50 percent loss when subjected to the Los
Angeles abrasion test in accordance with ASTM C 131.  The amount of flat and elongated
particles shall not exceed 30 percent.  A flat particle is one having a ratio of width to thickness
greater than 3; an elongated particle is one having a ratio of length to width greater than 3.  In
the portion retained on each sieve specified, the crushed aggregates shall contain at least 50
percent by weight of crushed pieces having two or more freshly fractured faces with the area
of each face being at least equal to 75 percent of the smallest midsectional area of the piece.
When two fractures are contiguous, the angle between planes of the fractures must be at
least 30 degrees in order to count as two fractured faces.  Crushed gravel shall be
manufactured from gravel particles 50 percent of which, by weight, are retained on the
maximum size sieve listed in TABLE 1.

2.1.2   Fine Aggregate

Fine aggregates shall be angular particles of uniform density.  When the fine aggregate is
supplied from more than one source, aggregate from each source shall meet the specified
requirements.

2.1.2.1   Aggregate Base Course

ABC fine aggregate shall consist of screenings, angular sand, crushed recycled concrete
fines, or other finely divided mineral matter processed or naturally combined with the coarse
aggregate.

2.1.3   Gradation Requirements

The specified gradation requirements shall apply to the completed base course.  The
aggregates shall have a maximum size of 25.0 mm and shall be continuously well graded
within the limits specified in TABLE 1.  Sieves shall conform to ASTM E 11.

TABLE 1.  GRADATION OF AGGREGATES

Percentage by Weight Passing Square-Mesh Sieve

        Sieve
        Designation

        25.0 mm                  100
        12.5 mm                40-70
        4.75 mm                20-50
        2.00 mm                15-40
        0.425 mm                5-25
        0.075 mm                0-5
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NOTE 1:  Particles having diameters less than 0.02 mm shall not be in excess of 3 percent by
weight of the total sample tested.

NOTE 2:  The values are based on aggregates of uniform specific gravity.  If materials from
different sources are used for the coarse and fine aggregates, they shall be tested in
accordance with ASTM C 127 and ASTM C 128 to determine their specific gravities.  If the
specific gravities vary by more than 10 percent, the percentages passing the various sieves
shall be corrected as directed by the Contracting Officer.

2.1.4   Liquid Limit and Plasticity Index

Liquid limit and plasticity index requirements shall apply to the completed course and shall
also apply to any component that is blended to meet the required gradation.  The portion of
any component or of the completed course passing the 0.425 mm sieve shall be either
nonplastic or have a liquid limit not greater than 25 and a plasticity index not greater than 5.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the ABC is constructed in more than one layer, the previously constructed layer shall
be cleaned of loose and foreign matter by sweeping with power sweepers or power brooms,
except that hand brooms may be used in areas where power cleaning is not practicable.
Adequate drainage shall be provided during the entire period of construction to prevent water
from collecting or standing on the working area.  Line and grade stakes shall be provided as
necessary for control.  Grade stakes shall be in lines parallel to the centerline of the area
under construction and suitably spaced for string lining.

3.2   OPERATION OF AGGREGATE SOURCES

Aggregate sources shall be cleared, stripped and excavated to working depths producing
excavation faces that are as nearly vertical as practicable for the materials being excavated.
Strata of unsuitable materials overlying or occurring in the deposit shall be wasted.  Methods
of operating aggregate sources, and the processing and blending of the materials, shall be
changed or modified if necessary to obtain material conforming to the specified requirements.
Upon completion of the work, aggregate sources shall be conditioned to drain readily and be
left in a satisfactory condition. Aggregates may also be obtained from offsite sources.

3.3   STOCKPILING MATERIAL

Prior to stockpiling of material, storage sites shall be cleared and leveled by the Contractor.
All materials, including approved material available from excavation and grading, shall be
stockpiled in the manner and at the locations designated.  Aggregates shall be stockpiled on
the cleared and leveled areas designated by the Contracting Officer to prevent segregation.
Materials obtained from different sources shall be stockpiled separately.

3.4   PREPARATION OF UNDERLYING COURSE

Prior to constructing the ABC, the underlying course or subgrade shall be cleaned of all
foreign substances.  At the time of construction of the ABC, the underlying course shall
contain no frozen material.  The surface of the underlying course or subgrade shall meet
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specified compaction and surface tolerances.  The underlying course shall conform to Section
02300 EARTHWORK.  Ruts or soft yielding spots in the underlying courses, areas having
inadequate compaction, and deviations of the surface from the requirements set forth herein
shall be corrected by loosening and removing soft or unsatisfactory material and by adding
approved material, reshaping to line and grade, and recompacting to specified density
requirements.  For cohesionless underlying courses containing sands or gravels, as defined
in ASTM D 2487, the surface shall be stabilized prior to placement of the ABC.  Stabilization
shall be accomplished by mixing ABC into the underlying course and compacting by
approved methods.  The stabilized material shall be considered as part of the underlying
course and shall meet all requirements of the underlying course.  The finished underlying
course shall not be disturbed by traffic or other operations and shall be maintained by the
Contractor in a satisfactory condition until the ABC is placed.

3.5   INSTALLATION

3.5.1   Mixing the Materials

The coarse and fine aggregates shall be mixed in a stationary plant, or in a traveling plant or
bucket loader on an approved paved working area.  The Contractor shall make adjustments
in mixing procedures or in equipment as directed to obtain true grades, to minimize
segregation or degradation, to obtain the required water content, and to insure a satisfactory
ABC meeting all requirements of this specification.

3.5.2   Placing

The mixed material shall be placed on the prepared subgrade in layers of uniform thickness
with an approved spreader.  When a compacted layer 150 mm or less in thickness is
required, the material shall be placed in a single layer.  When a compacted layer in excess of
150 mm is required, the material shall be placed in layers of equal thickness.  No layer shall
exceed 150 mm or less than 75mm when compacted.  The layers shall be so placed that
when compacted they will be true to the grades or levels required with the least possible
surface disturbance.  Where the ABC is placed in more than one layer, the previously
constructed layers shall be cleaned of loose and foreign matter by sweeping with power
sweepers, power brooms, or hand brooms, as directed.  Such adjustments in placing
procedures or equipment shall be made as may be directed to obtain true grades, to minimize
segregation and degradation, to adjust the water content, and to insure an acceptable ABC.

3.5.3   Grade Control

The finished and completed ABC shall conform to the lines, grades, and cross sections
shown.  Underlying material(s) shall be excavated and prepared at sufficient depth for the
required ABC thickness so that the finished ABC with the subsequent surface course will
meet the designated grades.

3.5.4   Edges of Base Course

The ABC shall be placed so that the completed section will be a minimum of 1.5 m wider, on
all sides, than the next layer that will be placed above it.  Additionally, approved fill material
shall be placed along the outer edges of ABC in sufficient quantities to compact to the
thickness of the course being constructed, or to the thickness of each layer in a multiple layer
course, allowing in each operation at least a 600 mm width of this material to be rolled and
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compacted simultaneously with rolling and compacting of each layer of ABC.  If this base
course material is to be placed adjacent to another pavement section, then the layers for both
of these sections shall be placed and compacted along this edge at the same time.

3.5.5   Compaction

Each layer of the ABC shall be compacted as specified with approved compaction equipment.
Water content shall be maintained during the compaction procedure to within plus or minus 2
percent of the optimum water content determined from laboratory tests as specified in
paragraph SAMPLING AND TESTING.  Rolling shall begin at the outside edge of the surface
and proceed to the center, overlapping on successive trips at least one-half the width of the
roller.  Alternate trips of the roller shall be slightly different lengths.  Speed of the roller shall
be such that displacement of the aggregate does not occur.  In all places not accessible to
the rollers, the mixture shall be compacted with hand-operated power tampers.  Compaction
shall continue until each layer has a degree of compaction that is at least 100 percent of
laboratory maximum density through the full depth of the layer.  The Contractor shall make
such adjustments in compacting or finishing procedures as may be directed to obtain true
grades, to minimize segregation and degradation, to reduce or increase water content, and to
ensure a satisfactory ABC.  Any materials that are found to be unsatisfactory shall be
removed and replaced with satisfactory material or reworked, as directed, to meet the
requirements of this specification.

3.5.6   Thickness

Compacted thickness of the aggregate course shall be as indicated.  No individual layer shall
exceed 200 mm nor be less than 75 mm in compacted thickness.  The total compacted
thickness of the ABC course shall be within 13 mm of the thickness indicated.  Where the
measured thickness is more than 13 mm deficient, such areas shall be corrected by
scarifying, adding new material of proper gradation, reblading, and recompacting as directed.
Where the measured thickness is more than 13 mm thicker than indicated, the course shall
be considered as conforming to the specified thickness requirements.  Average job thickness
shall be the average of all thickness measurements taken for the job, but shall be within 6 mm
of the thickness indicated.  The total thickness of the ABC course shall be measured at
intervals in such a manner as to ensure one measurement for each 500 square meters of
base course.  Measurements shall be made in 75 mm diameter test holes penetrating the
base course.

3.5.8   Finishing

The surface of the top layer of ABC shall be finished after final compaction by cutting any
overbuild to grade and rolling with a steel-wheeled roller.  Thin layers of material shall not be
added to the top layer of base course to meet grade.  If the elevation of the top layer of ABC
is 13 mm or more below grade, then the top layer should be scarified to a depth of at least 75
mm and new material shall be blended in and compacted to bring to grade.  Adjustments to
rolling and finishing procedures shall be made as directed to minimize segregation and
degradation, obtain grades, maintain moisture content, and insure an acceptable base
course.  Should the surface become rough, corrugated, uneven in texture, or traffic marked
prior to completion, the unsatisfactory portion shall be scarified, reworked and recompacted
or it shall be replaced as directed.
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3.5.9   Smoothness

The surface of the top layer shall show no deviations in excess of 10 mm when tested with a
3.66 meter straightedge.  Measurements shall be taken in successive positions parallel to the
centerline of the area to be paved.  Measurements shall also be taken perpendicular to the
centerline at 15 meter intervals.  Deviations exceeding this amount shall be corrected by
removing material and replacing with new material, or by reworking existing material and
compacting it to meet these specifications.

3.6   TRAFFIC

Completed portions of the ABC course may be opened to limited traffic, provided there is no
marring or distorting of the surface by the traffic.  Heavy equipment shall not be permitted
except when necessary to construction, and then the area shall be protected against marring
or damage to the completed work.

3.7   MAINTENANCE

The ABC shall be maintained in a satisfactory condition until the full pavement section is
completed and accepted.  Maintenance shall include immediate repairs to any defects and
shall be repeated as often as necessary to keep the area intact.  Any ABC that is not paved
over prior to the onset of winter, shall be retested to verify that it still complies with the
requirements of this specification.  Any area of ABC that is damaged shall be reworked or
replaced as necessary to comply with this specification.

3.8   DISPOSAL OF UNSATISFACTORY MATERIALS

Any unsuitable materials that must be removed shall be disposed of in waste disposal areas
indicated.  No additional payments will be made for materials that must be replaced.

END OF SECTION
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SECTION 02741 (A)

HOT-MIX ASPHALT (HMA) FOR ROADS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

AASHTO MP 1 (1998)Provisional Specification for Performance Graded
Asphalt Binder

AASHTO MP 2 (1998; Interim 1999) Superpave Volumetric Mix Design

AASHTO TP53 (1998; Interim 1999) Determining Asphalt Content of
Hot Mix Asphalt by the Ignition Method

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and Voids in
Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

ASTM C 117 (1995) Materials Finer than 75 micrometer (No. 200)
Sieve in Mineral Aggregates by Washing

ASTM C 131 (1996) Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles
Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates

ASTM C 566 (1997) Evaporable Total Moisture Content of Aggregate
by Drying

ASTM C 1252 (1998) Uncompacted Void Content of Fine Aggregate
(as Influenced by Particle Shape, Surface Texture, and
Grading)

ASTM D 140 (1998) Sampling Bituminous Materials

ASTM D 242 (1995) Mineral Filler for Bituminous Paving Mixtures
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ASTM D 946 (1999) Penetration-Graded Asphalt Cement for Use in
Pavement Construction

ASTM D 995 (1995b) Mixing Plants for Hot-Mixed, Hot-Laid
Bituminous Paving Mixtures

ASTM D 1461 (1985)) Moisture or Volatile Distillates in Bituminous
Paving Mixtures

ASTM D 1559 (1989) Resistance to Plastic Flow of Bituminous
Mixtures Using Marshall Apparatus

ASTM D 2041 (1995) Theoretical Maximum Specific Gravity and
Density of Bituminous Paving Mixtures

ASTM D 2172 (1995) Quantitative Extraction of Bitumen from
Bituminous Paving Mixtures

ASTM D 2419 (1995) Sand Equivalent Value of Soils and Fine
Aggregate

ASTM D 2489 (1984; R 1994el) Degree of Particle Coating of
Bituminous-Aggregate Mixtures

ASTM D 2726 (1996el) Bulk Specific Gravity and Density of Non-
Absorptive Compacted Bituminous Mixture

ASTM D 2950 (1997) Density of Bituminous Concrete in Place by
Nuclear Method

ASTM D 3381 (1999) Viscosity-Graded Asphalt Cement for Use in
Pavement Construction

ASTM D 3665 (1999) Random Sampling of Construction Materials

ASTM D 3666 (1998) Minimum Requirements for Agencies Testing
and Inspecting Bituminous Paving Materials

ASTM D 4125 (1994el)Asphalt Content of Bituminous Mixtures by the
Nuclear Method

ASTM D 4791 (1999) Flat Particles, Elongated Particles, or Flat and
Elongated Particles in Coarse Aggregate

ASTM D 4867/D 4867M (1996) Effect of Moisture on Asphalt Concrete Paving
Mixtures

ASTM D 5444 (1998) Mechanical Size Analysis of Extracted
Aggregate
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ASTM D 6307 (1998) Asphalt Content of Hot Mix Asphalt by Ignition
Method

ASPHALT INSTITUTE (AI)

AI MS-2 (1997) Mix Design Methods for Asphalt Concrete and
Other Hot-Mix Types

AI MS-22 (1998; 2nd Edition) Construction of Hot-Mix Asphalt
Pavements

CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

CDT Test 526 (1978) Operation of California Profilograph and
Evaluation of Profiles

CORPS OF ENGINEERS (COE)

COE CRD-C 171 (1995) Test Method for Determining Percentage of
Crushed Particles in Aggregate

1.2   DESCRIPTION OF WORK

The work shall consist of pavement courses composed of mineral aggregate and asphalt
material heated and mixed in a central mixing plant and placed on a prepared course.  HMA
designed and constructed in accordance with this section shall conform to the lines, grades,
thicknesses, and typical cross sections shown on the drawings.  Each course shall be
constructed to the depth, section, or elevation required by the drawings and shall be rolled,
finished, and approved before the placement of the next course.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Mix Design; G, RE.

Proposed JMF.

Contractor Quality Control.

Quality control plan.
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Test Reports

Aggregates; G, RE.

QC Monitoring.

 Aggregate and QC test results.

Certificates

Asphalt Cement Binder; G, RE.

Copies of certified test data.

Testing Laboratory.

Certification of compliance.

Plant Scale Calibration Certification

1.6   ASPHALT MIXING PLANT

Plants used for the preparation of hot-mix asphalt shall conform to the requirements of ASTM
D 995 with the following changes:

     a.  Truck Scales.  The asphalt mixture shall be weighed on approved  certified scales at
the Contractor's expense.  Scales shall be inspected and sealed at least annually by an
approved calibration laboratory.

     b.  Testing Facilities.  The Contractor shall provide laboratory facilities at the plant for the
use of the Government's acceptance testing and the Contractor's quality control testing.

     c.  Inspection of Plant.  The Contracting Officer shall have access at all times, to all areas
of the plant for checking adequacy of equipment; inspecting operation of the plant; verifying
weights, proportions, and material properties; checking the temperatures maintained in the
preparation of the mixtures and for taking samples.  The Contractor shall provide assistance
as requested, for the Government to procure any desired samples.

     d.  Storage Bins.  Use of storage bins for temporary storage of hot-mix asphalt will be
permitted as follows:

            (1) The asphalt mixture may be stored in non-insulated storage bins for a period of
time not exceeding 3 hours.

            (2) The asphalt mixture may be stored in insulated storage bins for a period of time
not exceeding 8 hours.  The mix drawn from bins shall meet the same requirements as mix
loaded directly into trucks.
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1.7   HAULING EQUIPMENT

Trucks used for hauling hot-mix asphalt shall have tight, clean, and smooth metal beds.  To
prevent the mixture from adhering to them, the truck beds shall be lightly coated with a
minimum amount of paraffin oil, lime solution, or other approved material.  Petroleum based
products shall not be used as a release agent.  Each truck shall have a suitable cover to
protect the mixture from adverse weather.  When necessary to ensure that the mixture will be
delivered to the site at the specified temperature, truck beds shall be insulated or heated and
covers (tarps) shall be securely fastened.

1.8   ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as necessary, and
shall be capable of spreading and finishing courses of hot-mix asphalt which will meet the
specified thickness, smoothness, and grade.  The paver shall have sufficient power to propel
itself and the hauling equipment without adversely affecting the finished surface.

1.8.1   Receiving Hopper

The paver shall have a receiving hopper of sufficient capacity to permit a uniform spreading
operation.  The hopper shall be equipped with a distribution system to place the mixture
uniformly in front of the screed without segregation.  The screed shall effectively produce a
finished surface of the required evenness and texture without tearing, shoving, or gouging the
mixture.

1.8.2   Automatic Grade Controls

If an automatic grade control device is used, the paver shall be equipped with a control
system capable of automatically maintaining the specified screed elevation.  The control
system shall be automatically actuated from either a reference line and/or through a system
of mechanical sensors or sensor-directed mechanisms or devices which will maintain the
paver screed at a predetermined transverse slope and at the proper elevation to obtain the
required surface.  The transverse slope controller shall be capable of maintaining the screed
at the desired slope within plus or minus 0.1 percent.  A transverse slope controller shall not
be used to control grade.  The controls shall be capable of working in conjunction with any of
the following attachments:

a.  Ski-type device of not less than 9.14 m in length.

b.  Taut stringline set to grade.

c.  Short ski or shoe for joint matching.

d.  Laser control.

1.9   ROLLERS

Rollers shall be in good condition and shall be operated at slow speeds to avoid displacement
of the asphalt mixture.  The number, type, and weight of rollers shall be sufficient to compact
the mixture to the required density while it is still in a workable condition.  Equipment which
causes excessive crushing of the aggregate shall not be used.
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1.10   WEATHER LIMITATIONS

The hot-mix asphalt shall not be placed upon a wet surface or when the surface temperature
of the underlying course is less than specified in Table 1.  The temperature requirements may
be waived by the Contracting Officer, if requested; however, all other requirements, including
compaction, shall be met.

Table 1.  Surface Temperature Limitations of Underlying Course

               Mat Thickness, mm                        Degrees C

                 75 or greater                                     4

                 Less than 75                                     7

PART 2   PRODUCTS

2.1   AGGREGATES

Aggregates shall consist of crushed stone, crushed gravel, crushed slag, screenings, natural
sand and mineral filler, as required.  The portion of material retained on the 4.75 mm sieve is
coarse aggregate.  The portion of material passing the 4.75 mm sieve and retained on the
0.075 mm sieve is fine aggregate.  The portion passing the 0.075 mm sieve is defined as
mineral filler.  All aggregate test results and samples shall be submitted to the Contracting
Officer at least 14 days prior to start of construction.

2.1.1   Coarse Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free from films of material
that would prevent thorough coating and bonding with the asphalt material and free from
organic matter and other deleterious substances.  All individual coarse aggregate sources
shall meet the following requirements:

     a.  The percentage of loss shall not be greater than 40 percent after 500 revolutions when
tested in accordance with ASTM C 131.

     b.  The percentage of loss shall not be greater than 18 percent after five cycles when
tested in accordance with ASTM C 88 using magnesium sulfate.

     c.  At least 75 percent by weight of coarse aggregate shall have at least two or more
fractured faces when tested in accordance with COE CRD-C 171.  Fractured faces shall be
produced by crushing.

     d.  The particle shape shall be essentially cubical and the aggregate shall not contain
more than 20% percent, by weight, of flat and elongated particles (3:1 ratio of maximum to
minimum) when tested in accordance with ASTM D 4791.

2.1.2   Fine Aggregate

Fine aggregate shall consist of clean, sound, tough, durable particles.  The aggregate
particles shall be free from coatings of clay, silt, or any objectionable material and shall
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contain no clay balls.  All individual fine aggregate sources shall have a sand equivalent value
not less than 45 when tested in accordance with ASTM D 2419.

The fine aggregate portion of the blended aggregate shall have an uncompacted void content
not less than 43.0 percent when tested in accordance with ASTM C 1252 Method A.

2.1.3   Mineral Filler

Mineral filler shall be nonplastic material meeting the requirements of ASTM D 242.

2.1.4   Aggregate Gradation

The combined aggregate gradation shall conform to gradations specified in Table 2, when
tested in accordance with ASTM C 136 and ASTM C 117, and shall not vary from the low limit
on one sieve to the high limit on the adjacent sieve or vice versa, but grade uniformly from
coarse to fine.

Table 2.  Aggregate Gradations

  Sieve Size, mm        Percent Passing by Mass

      19.0                                  100
      12.5                              76-96
       9.5                  69-89
       4.75                 53-73
       2.36                 38-60
       1.18                 26-48
       0.60                 18-38
       0.30                 11-27
       0.15                   6-18
       0.075                   3-6

2.2   ASPHALT CEMENT BINDER

Asphalt cement binder shall conform to AASHTO MP 1 Performance Grade (PG) 70-28.  Test
data indicating grade certification shall be provided by the supplier at the time of delivery of
each load to the mix plant.  Copies of these certifications shall be submitted to the
Contracting Officer.  The supplier is defined as the last source of any modification to the
binder.  The Contracting Officer may sample and test the binder at the mix plant at any time
before or during mix production.  Samples for this verification testing shall be obtained by the
Contractor in accordance with ASTM D 140 and in the presence of the Contracting Officer.
These samples shall be furnished to the Contracting Officer for the verification testing, which
shall be at no cost to the Contractor.  Samples of the asphalt cement specified shall be
submitted for approval not less than 14 days before start of the test section.

2.3   MIX DESIGN

The Contractor shall develop the mix design.  The asphalt mix shall be composed of a
mixture of well-graded aggregate, mineral filler if required, and asphalt material.  The
aggregate fractions shall be sized, handled in separate size groups, and combined in such
proportions that the resulting mixture meets the grading requirements of the job mix formula
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(JMF).  No hot-mix asphalt for payment shall be produced until a JMF has been approved.
The hot-mix asphalt shall be designed using procedures contained in AI MS-2 and the criteria
shown in Table 3.  If the Tensile Strength Ratio (TSR) of the composite mixture, as
determined by ASTM D 4867/D 4867M is less than 75, the aggregates shall be rejected or
the asphalt mixture treated with an approved anti-stripping agent.  The amount of anti-
stripping agent added shall be sufficient to produce a TSR of not less than 75.  If an antistrip
agent is required, it shall be provided by the Contractor at no additional cost.  Sufficient
materials to produce 90 kg of blended mixture shall be provided to the Contracting Officer for
verification of mix design at least 14 days prior to construction of test section.

At the option of the contractor a currently used DOT superpave hot mix may be used in lieu of
developing a new hot mix design study as described herein.  The superpave volumetric mix
shall be designed in accordance with AASHTO MP 2.

2.3.1   JMF Requirements

The job mix formula shall be submitted in writing by the Contractor for approval at least 14
days prior to the start of the test section and shall include as a minimum:

     a.  Percent passing each sieve size.

     b.  Percent of asphalt cement.

     c.  Percent of each aggregate and mineral filler to be used.

     d.  Asphalt viscosity grade, penetration grade, or performance grade.

     e.  Number of blows of hammer per side of molded specimen.

     f.  Laboratory mixing temperature.

     g.  Lab compaction temperature.

     h.  Temperature-viscosity relationship of the asphalt cement.

     i.  Plot of the combined gradation on the 0.45 power gradation chart, stating the nominal
maximum size.

     j.  Graphical plots of stability, flow, air voids, voids in the mineral aggregate, and unit
weight versus asphalt content as shown in AI MS-2.

     k.  Specific gravity and absorption of each aggregate.

     l.  Percent natural sand.

     m.  Percent particles with 2 or more fractured faces (in coarse aggregate).

     n.  Fine aggregate angularity.

     o.  Percent flat or elongated particles (in coarse aggregate).
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     p.  Tensile Strength Ratio(TSR).

     q.  Antistrip agent (if required) and amount.

     r.  List of all modifiers and amount.

     s.  Percentage and properties (asphalt content, binder properties, and aggregate
properties) of reclaimed asphalt pavement (RAP) in accordance with paragraph RECYCLED
HOT-MIX ASPHALT, if RAP is used.

Table 3.  Marshall Design Criteria

        Test Property                          75 Blow Mix

     Stability, newtons
     minimum                                 *8000

     Flow, 0.25 mm                 8-16

     Air voids, percent            3-5

     Percent Voids in
     mineral aggregate (VMA),
     (minimum)                     13.0

     TSR, minimum percent           75

* This is a minimum requirement.  The average during construction shall be significantly
higher than this number to ensure compliance with the specifications.

** Calculate VMA in accordance with AI MS-2, based on ASTM D 2726 bulk specific gravity
for the aggregate.

2.3.2   Adjustments to Field JMF

The Laboratory JMF for each mixture shall be in effect until a new formula is approved in
writing by the Contracting Officer.  Should a change in sources of any materials be made, a
new laboratory JMF design shall be performed and a new JMF approved before the new
material is used.  The Contractor will be allowed to adjust the Laboratory JMF within the limits
specified below to optimize mix volumetric properties with the approval of the Contracting
Officer.  Adjustments to the Laboratory JMF shall be applied to the field (plant) established
JMF and limited to those values as shown.  Adjustments shall be targeted to produce or
nearly produce 4 percent voids total mix (VTM).

TABLE 4. Field (Plant) Established JMF Tolerances

Sieves         Adjustments (plus or minus), percent

            12.5 mm                     3
            4.75 mm                     3
            2.36 mm                     3
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            0.075 mm                   1
            Binder Content           0.4

If adjustments are needed that exceed these limits, a new mix design shall be developed.
Tolerances given above may permit the aggregate grading to be outside the limits shown in
Table 2; while not desirable, this is acceptable.

2.4   RECYCLED HOT MIX ASPHALT

Recycled HMA shall consist of reclaimed asphalt pavement (RAP), coarse aggregate, fine
aggregate, mineral filler, and asphalt cement.  The RAP shall be of a consistent gradation and
asphalt content and properties.  When RAP is fed into the plant, the maximum RAP chunk
size shall not exceed 50 mm.  The recycled HMA mix shall be designed using procedures
contained in AI MS-2 and AI MS-22.  The job mix shall meet the requirements of paragraph
MIX DESIGN.  The amount of RAP shall not exceed 30 percent.

2.4.1   RAP Aggregates and Asphalt Cement

The blend of aggregates used in the recycled mix shall meet the requirements of paragraph
AGGREGATES.  The percentage of asphalt in the RAP shall be established for the mixture
design according to ASTM D 2172 using the appropriate dust correction procedure.

2.4.2   RAP Mix

The blend of new asphalt cement and the RAP asphalt binder shall meet the dynamic shear
rheometer at high temperature and bending beam at low temperature requirements in
paragraph ASPHALT CEMENT BINDER.  The virgin asphalt cement shall not be more than
two standard asphalt material grades different than that specified in paragraph ASPHALT
CEMENT BINDER.

PART 3   EXECUTION

3.1   PREPARATION OF ASPHALT BINDER MATERIAL

The asphalt cement material shall be heated avoiding local overheating and providing a
continuous supply of the asphalt material to the mixer at a uniform temperature.  The
temperature of unmodified asphalts shall be no more than 160 degrees C when added to the
aggregates.  Modified asphalts shall be no more than 174 degrees C when added to the
aggregates.

3.2   PREPARATION OF MINERAL AGGREGATE

The aggregate for the mixture shall be heated and dried prior to mixing.  No damage shall
occur to the aggregates due to the maximum temperature and rate of heating used.  The
temperature of the aggregate and mineral filler shall not exceed 175 degrees C when the
asphalt cement is added.  The temperature shall not be lower than is required to obtain
complete coating and uniform distribution on the aggregate particles and to provide a mixture
of satisfactory workability.
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3.3   PREPARATION OF HOT-MIX ASPHALT MIXTURE

The aggregates and the asphalt cement shall be weighed or metered and introduced into the
mixer in the amount specified by the JMF.  The combined materials shall be mixed until the
aggregate obtains a uniform coating of asphalt binder and is thoroughly distributed throughout
the mixture.  Wet mixing time shall be the shortest time that will produce a satisfactory
mixture, but no less than 25 seconds for batch plants.  The wet mixing time for all plants shall
be established by the Contractor, based on the procedure for determining the percentage of
coated particles described in ASTM D 2489, for each individual plant and for each type of
aggregate used.  The wet mixing time will be set to at least achieve 95 percent of coated
particles.  The moisture content of all hot-mix asphalt upon discharge from the plant shall not
exceed 0.5 percent by total weight of mixture as measured by ASTM D 1461.

3.4   PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, the underlying course shall be cleaned of
dust and debris.  A prime coat and/or tack coat shall be applied in accordance with the
contract specifications.

3.6   TESTING LABORATORY

The laboratory used to develop the JMF shall meet the requirements of ASTM D 3666.  A
certification signed by the manager of the laboratory stating that it meets these requirements
or clearly listing all deficiencies shall be submitted to the Contracting Officer prior to the start
of construction.  The certification shall contain as a minimum:

     a.  Qualifications of personnel; laboratory manager, supervising technician, and testing
technicians.

     b.  A listing of equipment to be used in developing the job mix.

     c.  A copy of the laboratory's quality control system.

     d.  Evidence of participation in the AASHTO Materials Reference Laboratory (AMRL)
program.

3.7   TRANSPORTING AND PLACING

3.7.1   Transporting

The hot-mix asphalt shall be transported from the mixing plant to the site in clean, tight
vehicles.  Deliveries shall be scheduled so that placing and compacting of mixture is uniform
with minimum stopping and starting of the paver.  Adequate artificial lighting shall be provided
for night placements.  Hauling over freshly placed material will not be permitted until the
material has been compacted as specified, and allowed to cool to 60 degrees C.  To deliver
mix to the paver, the Contractor shall use a material transfer vehicle which shall be operated
to produce continuous forward motion of the paver.
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3.7.2   Placing

The mix shall be placed and compacted at a temperature suitable for obtaining density,
surface smoothness, and other specified requirements.  Upon arrival, the mixture shall be
placed to the full width by an asphalt paver; it shall be struck off in a uniform layer of such
depth that, when the work is completed, it shall have the required thickness and conform to
the grade and contour indicated.  The speed of the paver shall be regulated to eliminate
pulling and tearing of the asphalt mat.  Unless otherwise permitted, placement of the mixture
shall begin along the centerline of a crowned section or on the high side of areas with a one-
way slope.  The mixture shall be placed in consecutive adjacent strips having a minimum
width of 3 m.  The longitudinal joint in one course shall offset the longitudinal joint in the
course immediately below by at least 300 mm; however, the joint in the surface course shall
be at the centerline of the pavement.  Transverse joints in one course shall be offset by at
least 3 m from transverse joints in the previous course.  Transverse joints in adjacent lanes
shall be offset a minimum of 3 m.  On isolated areas where irregularities or unavoidable
obstacles make the use of mechanical spreading and finishing equipment impractical, the
mixture may be spread and luted by hand tools.

3.8   COMPACTION OF MIXTURE

After placing, the mixture shall be thoroughly and uniformly compacted by rolling.  The
surface shall be compacted as soon as possible without causing displacement, cracking or
shoving.  The sequence of rolling operations and the type of rollers used shall be at the
discretion of the Contractor.  The speed of the roller shall, at all times, be sufficiently slow to
avoid displacement of the hot mixture and be effective in compaction.  Any displacement
occurring as a result of reversing the direction of the roller, or from any other cause, shall be
corrected at once.  Sufficient rollers shall be furnished to handle the output of the plant.
Rolling shall continue until the surface is of uniform texture, true to grade and cross section,
and the required field density is obtained.  To prevent adhesion of the mixture to the roller, the
wheels shall be kept properly moistened but excessive water will not be permitted.  In areas
not accessible to the roller, the mixture shall be thoroughly compacted with hand tampers.
Any mixture that becomes loose and broken, mixed with dirt, contains check-cracking, or is in
any way defective shall be removed full depth, replaced with fresh hot mixture and
immediately compacted to conform to the surrounding area.  This work shall be done at the
Contractor's expense.  Skin patching will not be allowed.

3.9   JOINTS

The formation of joints shall be made ensuring a continuous bond between the courses and
to obtain the required density.  All joints shall have the same texture as other sections of the
course and meet the requirements for smoothness and grade.

3.9.1   Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid mixture, except when
necessary to form a transverse joint.  When necessary to form a transverse joint, it shall be
made by means of placing a bulkhead or by tapering the course.  The tapered edge shall be
cut back to its full depth and width on a straight line to expose a vertical face prior to placing
material at the joint .  The cutback material shall be removed from the project.  In both
methods, all contact surfaces shall be given a light tack coat of asphalt material before
placing any fresh mixture against the joint.
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3.9.2   Longitudinal Joints

Longitudinal joints which are irregular, damaged, uncompacted, cold (less than 80 degrees C
at the time of placing adjacent lanes), or otherwise defective, shall be cut back a minimum of
50 mm from the edge with a cutting wheel to expose a clean, sound vertical surface for the
full depth of the course.  All cutback material shall be removed from the project.  All contact
surfaces shall be given a light tack coat of asphalt material prior to placing any fresh mixture
against the joint.  The Contractor will be allowed to use an alternate method if it can be
demonstrated that density, smoothness, and texture can be met.

3.10   CONTRACTOR QUALITY CONTROL

3.10.1   General Quality Control Requirements

The Contractor shall develop an approved Quality Control Plan.  Hot-mix asphalt for payment
shall not be produced until the quality control plan has been approved.  The plan shall
address all elements which affect the quality of the pavement including, but not limited to:

a.  Mix Design

b.  Aggregate Grading

c.  Quality of Materials

d.  Stockpile Management

e.  Proportioning

f.  Mixing and Transportation

g.  Mixture Volumetrics

h.  Moisture Content of Mixtures

i.  Placing and Finishing

j.  Joints

k.  Compaction

l.  Surface Smoothness

3.10.2   Testing Laboratory

The Contractor shall attain the services of a fully equipped, commercially-approved,
independent material testing laboratory.  The laboratory shall meet the requirements as
required in ASTM D 3666.  The effective working area of the laboratory shall be a minimum of
14 square meters with a ceiling height of not less than 2.3 m.  Lighting shall be adequate to
illuminate all working areas.  It shall be equipped with heating and air conditioning units to
maintain a temperature of 24 degrees C plus or minus 2.3 degrees C.  Laboratory facilities
shall be kept clean and all equipment shall be maintained in proper working condition.  The
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Contracting Officer shall be permitted unrestricted access to inspect the Contractor's
laboratory facility, to witness quality control activities, and to perform any check testing
desired.  The Contracting Officer will advise the Contractor in writing of any noted deficiencies
concerning the laboratory facility, equipment, supplies, or testing personnel and procedures.
When the deficiencies are serious enough to adversely affect test results, the incorporation of
the materials into the work shall be suspended immediately and will not be permitted to
resume until the deficiencies are corrected.

3.10.3   Quality Control Testing

The Contractor shall perform all quality control tests applicable to these specifications and as
set forth in the Quality Control Program.  The testing program shall include, but shall not be
limited to, tests for the control of asphalt content, aggregate gradation, temperatures,
aggregate moisture, moisture in the asphalt mixture, laboratory air voids, stability, flow, in-
place density, grade and smoothness.  A Quality Control Testing Plan shall be developed as
part of the Quality Control Program.

3.10.3.1   Asphalt Content

A minimum of two tests to determine asphalt content will be performed per lot (a lot is defined
in paragraph MATERIAL ACCEPTANCE) by one of the following methods: the extraction
method in accordance with ASTM D 2172, Method A or B, the ignition method in accordance
with the AASHTO TP53or ASTM D 6307, or the nuclear method in accordance with ASTM D
4125, provided the nuclear gauge is calibrated for the specific mix being used.  For the
extraction method, the weight of ash, as described in ASTM D 2172, shall be determined as
part of the first extraction test performed at the beginning of plant production; and as part of
every tenth extraction test performed thereafter, for the duration of plant production.  The last
weight of ash value obtained shall be used in the calculation of the asphalt content for the
mixture.

3.10.3.2   Gradation

Aggregate gradations shall be determined a minimum of twice per lot from mechanical
analysis of recovered aggregate in accordance with ASTM D 5444.  When asphalt content is
determined by the nuclear method, aggregate gradation shall be determined from hot bin
samples on batch plants, or from the cold feed on drum mix plants.  For batch plants,
aggregates shall be tested in accordance with ASTM C 136 using actual batch weights to
determine the combined aggregate gradation of the mixture.

3.10.3.3   Temperatures

Temperatures shall be checked at least four times per lot, at necessary locations, to
determine the temperature at the dryer, the asphalt cement in the storage tank, the asphalt
mixture at the plant, and the asphalt mixture at the job site.

3.10.3.4   Aggregate Moisture

The moisture content of aggregate used for production shall be determined a minimum of
once per lot in accordance with ASTM C 566.
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3.10.3.5   Moisture Content of Mixture

The moisture content of the mixture shall be determined at least once per lot in accordance
with ASTM D 1461 or an approved alternate procedure.

3.10.3.6   Laboratory Air Voids, Marshall Stability and Flow

Mixture samples shall be taken at least four times per lot and compacted into specimens,
using 75 blows per side with the Marshall hammer as described in ASTM D 1559.  After
compaction, the laboratory air voids of each specimen shall be determined, as well as the
Marshall stability and flow.

3.10.3.7   In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified density is
achieved.  A nuclear gauge may be used to monitor pavement density in accordance with
ASTM D 2950.

3.10.3.8   Grade and Smoothness

The Contractor shall conduct the necessary checks to ensure the grade and smoothness
requirements are met in accordance with paragraph MATERIAL ACCEPTANCE.

3.10.3.9   Additional Testing

Any additional testing, which the Contractor deems necessary to control the process, may be
performed at the Contractor's option.

3.10.3.10   QC Monitoring

The Contractor shall submit all QC test results to the Contracting Officer on a daily basis as
the tests are performed.  The Contracting Officer reserves the right to monitor any of the
Contractor's quality control testing and to perform duplicate testing as a check to the
Contractor's quality control testing.

3.10.4   Sampling

When directed by the Contracting Officer, the Contractor shall sample and test any material
which appears inconsistent with similar material being produced, unless such material is
voluntarily removed and replaced or deficiencies corrected by the Contractor.  All sampling
shall be in accordance with standard procedures specified.

3.11   MATERIAL ACCEPTANCE

Testing for acceptability of work will be performed by an independent materials testing
laboratory hired by the Contractor.  Test results shall be forwarded daily to the Contracting
Officer.  Acceptance of the plant produced mix and in-place requirements will be on a lot to lot
basis.  A standard lot for all requirements will be equal to 8 hours of production.  Where
appropriate, acceptance for individual lots of hot-mix asphalt will be made based on in-place
density, laboratory air voids, grade and smoothness in accordance with the following
paragraphs.  Grade and surface smoothness determinations will be made on the lot as a
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whole.  Exceptions or adjustments to this will be made in situations where the mix within one
lot is placed as part of both the intermediate and surface courses, thus grade and
smoothness measurements for the entire lot cannot be made.  In order to evaluate laboratory
air voids and in-place (field) density, each lot will be divided into four equal sublots.

3.11.1   Lot Acceptance

When a lot of material fails to meet the specification requirements as outlined in the following
paragraphs, that lot shall be removed and replaced, or corrected as described below, at no
additional cost to the Government.

3.11.2   Sublot Sampling

One random mixture sample for determining laboratory air voids, theoretical maximum
density, and for any additional testing the Contracting Officer desires, will be taken from a
loaded truck delivering mixture to each sublot, or other appropriate location for each sublot.
All samples will be selected randomly, using commonly recognized methods of assuring
randomness conforming to ASTM D 3665 and employing tables of random numbers or
computer programs.  Laboratory air voids will be determined from three laboratory compacted
specimens of each sublot sample in accordance with ASTM D 1559.  The specimens will be
compacted within 2 hours of the time the mixture was loaded into trucks at the asphalt plant.
Samples will not be reheated prior to compaction and insulated containers will be used as
necessary to maintain the temperature.

3.11.3   Additional Sampling and Testing

The Contracting Officer reserves the right to direct additional samples and tests for any area
which appears to deviate from the specification requirements.  The cost of any additional
testing will be paid for by the Government.  Testing in these areas will be in addition to the lot
testing, and the requirements for these areas will be the same as those for a lot.

3.11.4   Laboratory Air Voids

Laboratory air voids will be calculated by determining the Marshall density of each lab
compacted specimen using ASTM D 2726 and determining the theoretical maximum density
of every other sublot sample using ASTM D 2041.  Laboratory air void calculations for each
sublot will use the latest theoretical maximum density values obtained, either for that sublot or
the previous sublot.  The mean absolute deviation of the four laboratory air void contents (one
from each sublot) from the JMF air void content will be evaluated as follows and acceptance
determined from Table 5.  All laboratory air void tests will be completed and reported within
24 hours after completion of construction of each lot.

3.11.5   Mean Absolute Deviation

An example of the computation of mean absolute deviation for laboratory air voids is as
follows:  Assume that the laboratory air voids are determined from 4 random samples of a lot
(where 3 specimens were compacted from each sample).  The average laboratory air voids
for each sublot sample are determined to be 3.5, 3.0, 4.0, and 3.7.  Assume that the target air
voids from the JMF is 4.0.  The mean absolute deviation is then:
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Mean Absolute Deviation = (|3.5 - 4.0| + |3.0 - 4.0| + |4.0 - 4.0| + |3.7 - 4.0|/4

= (0.5 + 1.0 + 0.0 + 0.3)/4 = (1.8)/4 = 0.45

The mean absolute deviation for laboratory air voids is determined to be 0.45.  It can be seen
from Table 7 that the lot is accepted based on laboratory air voids.

Table 5.  Acceptance Based on Laboratory Air Voids

Mean Absolute Deviation of Lab Air Voids from JMF

                   O.60 or less                         Accept
                   0.61 or above                       Reject

3.11.6   In-place Density

3.11.6.1   General Density Requirements

For determining in-place density, one random core will be taken by the Contractor from the
mat (interior of the lane) of each sublot, and one random core will be taken from the joint
(immediately over joint) of each sublot.  Each random core will be full thickness of the layer
being placed.  When the random core is less than 25 mm thick, it will not be included in the
analysis.  In this case, another random core will be taken.  After air drying to a constant
weight, cores obtained from the mat and from the joints will be used for in-place density
determination.

3.11.6.2   Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage of the average
Marshall density for the lot.  The Marshall density for each lot will be determined as the
average Marshall density of the four random samples (3 specimens compacted per sample).
The average in-place mat density and joint density for a lot are determined and compared
with Table 6 for acceptance based on in-place density, as described below.  Acceptance for
both mat density and joint density are determined from Table 6.

Table 6.  Acceptance Based on In-place Density

Average Mat Density                   Average Joint Density
       (4 Cores)                                     (4 Cores)

  97.9 to 100                  Accept                 96.4 and above

  97.8 and below, or           Reject                 96.3 and below
    100.1 and above

3.11.7   Grade

The final wearing surface of pavement shall conform to the elevations and cross sections
shown and shall vary not more than 15 mm from the plan grade established and approved at
site of work.  Finished surfaces at juncture with other pavements shall coincide with finished
surfaces of abutting pavements.  Deviation from the plan elevation will not be permitted in
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areas of pavements where closer conformance with planned elevation is required for the
proper functioning of drainage and other appurtenant structures involved.  The final wearing
surface of the pavement will be tested for conformance with specified plan grade
requirements.  The grade will be determined by running lines of levels at intervals of 7.6 m, or
less, longitudinally and transversely, to determine the elevation of the completed pavement
surface.  Within 5 working days, after the completion of a particular lot incorporating the final
wearing surface, the Contracting Officer will inform the Contractor in writing, of the results of
the grade-conformance tests.  When more than 5 percent of all measurements made within a
lot are outside the 15 mm tolerance, or where the grade exceeds the tolerance by more than
50 percent, the Contractor shall remove the surface lift full depth; the Contractor shall then
replace the lift with hot-mix asphalt to meet specification requirements, at no additional cost to
the Government.  Diamond grinding may be used to remove high spots to meet grade
requirements.  Skin patching for correcting low areas or planing or milling for correcting high
areas will not be permitted.

3.11.8   Surface Smoothness

The Contractor shall use the straightedge testing method to test and evaluate surface
smoothness of the pavement.  All testing shall be performed in the presence of the
Contracting Officer.  Detailed notes of the results of the testing shall be kept and a copy
furnished to the Government immediately after each day's testing.  Where drawings show
required deviations from a plane surface (crowns, drainage inlets, etc.), the surface shall be
finished to meet the approval of the Contracting Officer.

3.11.8.1   Smoothness Requirements

     a.  Straightedge Testing:  The finished surfaces of the pavements shall have no abrupt
change of 6 mm or more, and all pavements shall be within the tolerances specified in Table
7 when checked with an approved 4 m straightedge.

Table 7.  Straightedge Surface Smoothness--Pavements

  Pavement Category          Direction of Testing     Tolerance, mm

   All                           Longitudinal             6
   paved areas                   Transverse               6

3.11.8.2   Testing Method

After the final rolling, but not later than 24 hours after placement, the surface of the pavement
in each entire lot shall be tested by the Contractor in such a manner as to reveal all surface
irregularities exceeding the tolerances specified above.  Separate testing of individual sublots
is not required.  If any pavement areas are ground, these areas shall be retested immediately
after grinding.  The entire area of the pavement shall be tested in both a longitudinal and a
transverse direction on parallel lines.  The transverse lines shall be 8 m or less apart, as
directed.  The longitudinal lines shall be at the centerline of each paving lane for lines less
than 6.1 m and at the third points for lanes 6.1 m or greater.  Other areas having obvious
deviations shall also be tested.  Longitudinal testing lines shall be continuous across all joints.

     a.  Straightedge Testing.  The straightedge shall be held in contact with the surface and
moved ahead one-half the length of the straightedge for each successive measurement.  The
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amount of surface irregularity shall be determined by placing the freestanding (unleveled)
straightedge on the pavement surface and allowing it to rest upon the two highest spots
covered by its length, and measuring the maximum gap between the straightedge and the
pavement surface in the area between these two high points.

3.11.8.3   Acceptance for Smoothness

     a.  Straightedge Testing.  Location and deviation from straightedge for all measurements
shall be recorded.  When between 5.0 and 10.0 percent of all measurements made within a
lot exceed the tolerance specified in paragraph Smoothness Requirements above, after any
reduction of high spots or removal and replacement, that lot will be rejected and removed and
replaced at no additional cost to the Government.  Regardless of the above, any small
individual area with surface deviation which exceeds the tolerance given above by more than
50 percent, shall be corrected by diamond grinding to meet the specification requirements
above or shall be removed and replaced at no additional cost to the Government.

END OF SECTION
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SECTION 02748 (A)

BITUMINOUS TACK AND PRIME COATS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

AASHTO M 20 (1970; R 1996) Penetration Graded Asphalt Cement

AASHTO M 81 (1992; R 1996) Cut-Back Asphalt (Rapid-Curing Type)

AASHTO M 82 (1975; R 1996) Cut-Back Asphalt (Medium-Curing
Type)

AASHTO M 226 (1980; R 1996) Viscosity Graded Asphalt Cement

AASHTO T 40 (1978; R 1996) Sampling Bituminous Materials

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 140 (200) Sampling Bituminous Materials

ASTM D 946 (1982; R 1999) Penetration-Graded Asphalt Cement for
Use in Pavement Construction

ASTM D 977 (1998) Emulsified Asphalt

ASTM D 1250 (1980; R 1997el) Petroleum Measurement Tables

ASTM D 2026 (1972; R 1997) Cutback Asphalt (Slow-Curing Type)

ASTM D 2027 (1976; R 1997) Cutback Asphalt (Medium-Curing Type)

ASTM D 2028 (1976; R 1997) Cutback Asphalt (Rapid-Curing Type)

ASTM D 2397 (1998) Cationic Emulsified Asphalt

ASTM D 2995 (1999) Determining Application Rate of Bituminous
Distributors

ASTM D 3381 (1992; R 1999) Viscosity-Graded Asphalt Cement for
Use in Pavement Construction
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Test Reports

Sampling and Testing

Copies of all test results for bituminous materials, within 24 hours of completion of
tests.  Certified copies of the manufacturer's test reports indicating compliance with
applicable specified requirements, not less than 30 days before the material is
required in the work.

1.4   PLANT, EQUIPMENT, MACHINES AND TOOLS

1.4.1   General Requirements

Plant, equipment, machines and tools used in the work shall be subject to approval and shall
be maintained in a satisfactory working condition at all times.

1.4.2   Bituminous Distributor

The distributor shall have pneumatic tires of such size and number to prevent rutting, shoving
or otherwise damaging the base surface or other layers in the pavement structure.  The
distributor shall be designed and equipped to spray the bituminous material in a uniform
coverage at the specified temperature, at readily determined and controlled rates with an
allowable variation from the specified rate of not more than plus or minus 5 percent, and at
variable widths.  Distributor equipment shall include a separate power unit for the bitumen
pump, full-circulation spray bars, tachometer, pressure gauges, volume-measuring devices,
adequate heaters for heating of materials to the proper application temperature, a
thermometer for reading the temperature of tank contents, and a hand hose attachment
suitable for applying bituminous material manually to areas inaccessible to the distributor.
The distributor shall be equipped to circulate and agitate the bituminous material during the
heating process.

1.4.3   Power Brooms and Power Blowers

Power brooms and power blowers shall be suitable for cleaning the surfaces to which the
bituminous coat is to be applied.

1.5   WEATHER LIMITATIONS

Bituminous coat shall be applied only when the surface to receive the bituminous coat is dry.
Bituminous coat shall be applied only when the atmospheric temperature in the shade is 10
degrees C or above and when the temperature has not been below 2 degrees C for the 12
hours prior to application.
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PART 2   PRODUCTS

2.1   TACK COAT

Emulsified asphalt shall conform to ASTM D 977 or ASTM D 2397, Grade SS-1, SS-1h, CSS-
1, or CSS-1h.

2.2   PRIME COAT

Emulsified asphalt shall conform to ASTM D 977 or ASTM D 2397, Grades SS-1, SS-1h,
CSS-1, or CSS-1h.

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, all loose material, dirt, clay, or other
objectionable material shall be removed from the surface to be treated.  The surface shall be
dry and clean at the time of treatment.

3.2   APPLICATION RATE

The exact quantities within the range specified, which may be varied to suit field conditions,
will be determined by the Contracting Officer.

3.2.1   Tack Coat

Bituminous material for the tack coat shall be applied in quantities of not less than 0.20 liter
nor more than 0.70 liter per square meter of pavement surface.

3.2.2   Prime Coat

Bituminous material for the prime coat shall be applied in quantities of not less than 0.70 liter
nor more than 1.80 liters per square meter of pavement surface.

3.3   APPLICATION TEMPERATURE

3.3.1   Viscosity Relationship

Asphalt application temperature shall provide an application viscosity between 10 and 60
seconds, Saybolt Furol, or between 20 and 120 square mm/sec, kinematic.  The temperature
viscosity relation shall be furnished to the Contracting Officer.

3.3.2   Temperature Ranges

The viscosity requirements shall determine the application temperature to be used.  The
following is a normal range of application temperatures:
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Emulsions

SS-1                          20-70 degrees C
SS-1h                        20-70 degrees C
CSS-1                       20-70 degrees C
CSS-1h                     20-70 degrees C

*These temperature ranges exceed the flash point of the material and care should be taken in
their heating.

3.4   APPLICATION

3.4.1   General

Following preparation and subsequent inspection of the surface, the bituminous coat shall be
applied at the specified rate with uniform distribution over the surface to be treated.  All areas
and spots missed by the distributor shall be properly treated with the hand spray.  Until the
succeeding layer of pavement is placed, the surface shall be maintained by protecting the
surface against damage and by repairing deficient areas at no additional cost to the
Government.  If required, clean dry sand shall be spread to effectively blot up any excess
bituminous material.  No smoking, fires, or flames other than those from the heaters that are a
part of the equipment shall be permitted within 8 meters of heating, distributing, and
transferring operations of bituminous material other than bituminous emulsions.  All traffic,
except for paving equipment used in constructing the surfacing, shall be prevented from using
the underlying material, whether primed or not, until the surfacing is completed. The
bituminous coat shall conform to all requirements as described herein.

3.4.2   Prime Coat

The prime coat will be required if it will be at least seven days before a the surfacing (Asphalt
cement hot mix concrete)layer is constructed on the underlying (base course, etc)compacted
material.  The type of liquid asphalt and application rate will be as specified herein.  The
Contractor shall protect the underlying from any damage (water, traffic, etc.) until the
surfacing is placed.  If the Contractor places the surfacing within seven days, the choice of
protection measures or actions to be taken is at the Contractor's option.  Damage to the
underlying material caused by lack of, or inadequate, protection shall be repaired
(recompacted or replaced) by approved methods at no additional cost to the Government.  If
the Contractor options to use the prime coat, it shall be applied as soon as possible after
consolidation of the underlying material.  To obtain uniform application of the prime coat on
the surface treated at the junction of previous and subsequent applications, building paper
shall be spread on the surface for a sufficient distance back from the ends of each application
to start and stop the prime coat on the paper.  Immediately after application, the building
paper shall be removed and destroyed.

3.4.3   Tack Coat

Tack coat shall be applied at the locations shown on the drawings.
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3.5   CURING PERIOD

Following application of the bituminous material and prior to application of the succeeding
layer of pavement, the bituminous coat shall be allowed to cure and to obtain evaporation of
any volatiles or moisture.  Prime coat shall be allowed to cure without being disturbed for a
period of at least 48 hours or longer, as may be necessary to attain penetration into the
treated course.

3.6   FIELD QUALITY CONTROL

Samples of the bituminous material used shall be obtained by the Contractor as directed,
under the supervision of the Contracting Officer.  The sample may be retained and tested by
the Government at no cost to the Contractor.

3.7   SAMPLING AND TESTING

Sampling and testing shall be performed by an approved commercial testing laboratory or by
facilities furnished by the Contractor.  No work requiring testing will be permitted until the
facilities have been inspected and approved.

3.7.1   Sampling

The samples of bituminous material, unless otherwise specified, shall be in accordance with
ASTM D 140 or AASHTO T 40.  Sources from which bituminous materials are to be obtained
shall be selected and notification furnished the Contracting Officer within 15 days after the
award of the contract.

3.7.2   Calibration Test

The Contractor shall furnish all equipment, materials, and labor necessary to calibrate the
bituminous distributor.  Calibration shall be made with the approved job material and prior to
applying the bituminous coat material to the prepared surface.  Calibration of the bituminous
distributor shall be in accordance with ASTM D 2995.

3.7.3   Trial Applications

Before providing the complete bituminous coat, three lengths of at least 30 meters for the full
width of the distributor bar shall be applied to evaluate the amount of bituminous material that
can be satisfactorily applied.

3.7.3.1   Tack Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous tack coat materials shall
be applied in the amount of 0.20 liters per square meter.  Other trial applications shall be
made using various amounts of material as may be deemed necessary.

3.7.3.2   Prime Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous materials shall be applied
in the amount of 1.10 liters per square meter.  Other trial applications shall be made using
various amounts of material as may be deemed necessary.
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3.7.4   Sampling and Testing During Construction

Quality control sampling and testing shall be performed as required in paragraph FIELD
QUALITY CONTROL.

END OF SECTION
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SECTION 02753 (A) 
 

CONCRETE PAVEMENT FOR AIRFIELDS 
 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
ACI INTERNATIONAL (ACI) 

 
ACI 211.1 (1991) Standard Practice for Selecting Proportions for 

Normal, Heavyweight, and Mass Concrete 
 

ACI 214.3R (1988) Simplified Version of the Recommended 
Practice for Evaluation of Strength Test Results of 
Concrete 

 
ACI 305R (1991) Hot Weather Concreting 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO M 182 (1991; R 1996) Burlap Cloth Made from Jute or Kenaf 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM A 53 (1999b) Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 

Welded and Seamless 
 

ASTM A 184/A 184M (1996) Fabricated Deformed Steel Bar Mats for 
Concrete Reinforcement 

 
ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, for Concrete 

Reinforcement 
 

ASTM A 497 (1997) Steel Welded Wire Fabric, Deformed, for 
Concrete Reinforcement 

 
ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement 
 

ASTM A 616/A 616M (1996a) Rail-Steel Deformed and Plain Bars for 
Concrete Reinforcement 

 
ASTM A 617/A 617M (1996a) Axle-Steel Deformed and Plain Bars for 

Concrete Reinforcement 
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ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and Voids in 
Aggregate 

 
ASTM C 31/C 31M (1998) Making and Curing Concrete Test Specimens in 

the Field 
 

ASTM C 33 (1999a) Concrete Aggregates 
 

ASTM C 39 (1996) Compressive Strength of Cylindrical Concrete 
Specimens 

 
ASTM C 78 (1994) Flexural Strength of Concrete (Using Simple 

Beam with Third-Point Loading) 
 

ASTM C 94/C 94M (1999el) Ready-Mixed Concrete 
 

ASTM C 117 (1995) Materials Finer Than 75 micrometer (No. 200) 
Sieve in Mineral Aggregates by Washing 

 
ASTM C 123 (1998) Lightweight Particles in Aggregate 

 
ASTM C 131 (1996) Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates 

 
ASTM C 142 (1978; R 1997) Clay Lumps and Friable Particles in 

Aggregates 
 

ASTM C 143 (1998) Slump of Hydraulic Cement Concrete 
 

ASTM C 150 (1999a) Portland Cement 
 

ASTM C 171 (1997a) Sheet Materials for Curing Concrete 
 

ASTM C 172 (1999) Sampling Freshly Mixed Concrete 
 

ASTM C 174/C 174M (1997) Measuring Thickness of Concrete Elements 
Using Drilled Concrete Cores 

 
ASTM C 192/C 192M (1998) Making and Curing Concrete Test Specimens in 

the Laboratory 
 

ASTM C 231 (1997el) Air Content of Freshly Mixed Concrete by the 
Pressure Method 

 
ASTM C 260 (1998) Air-Entraining Admixtures for Concrete 

 
ASTM C 295 (1998) Petrographic Examination of Aggregates for 

Concrete 
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ASTM C 330 (1999) Lightweight Aggregates for Structural Concrete 

 
ASTM C 470/C 470M (1998) Molds for Forming Concrete Test Cylinders 

Vertically 
 

ASTM C 494 (1999) Chemical Admixtures for Concrete 
 
ASTM C 595 (1998) Blended Hydraulic Cements 

 
ASTM C 595M       (1997) Blended Hydraulic Cements (Metric) 

 
ASTM C 618 (1999) Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use as a Mineral Admixture in Concrete 
 

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems for 
Concrete 

 
ASTM C 989 (1999) Ground Granulated Blast-Furnace Slag for Use   

in Concrete and Mortars 
 

ASTM C 1064/C 1064M (1999) Temperature of Freshly Mixed Portland Cement 
Concrete 

 
ASTM C 1077 (1998) Laboratories Testing Concrete and Concrete 

Aggregates for Use in Construction and Criteria for 
Laboratory Evaluation 

 
ASTM C 1240 (1999) Silica Fume for Use as a Mineral Admixture in 

Hydraulic-Cement Concrete, Mortar and Grout 
ASTM C 1260 (1994) Potential Alkali Reactivity of Aggregates (Mortar 

Bar Method) 
 
 

ASTM D 449 (1989; R 1999el) Asphalt Used in Dampproofing and 
Waterproofing 

 
ASTM D 946 (1999) Penetration-Graded Asphalt Cement for Use in 

Pavement Construction 
 

ASTM D 1227 (1995) Emulsified Asphalt Used as a Protective Coating 
for Roofing 

 
ASTM D 1751 (1999) Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and 
Resilient Bituminous Types) 

 
ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber and Cork 

Expansion Joint Fillers for Concrete Paving and 
Structural Construction 
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ASTM D 3665 (1999) Random Sampling of Construction Materials 
 

CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT) 
 

CDT Test 526 (1978) Operation of California Profilograph and 
Evaluation of Profiles 

 
CORPS OF ENGINEERS (COE) 

 
COE CRD-C 55 (1992) Test Method for Within-Batch Uniformity of 

Freshly Mixed Concrete 
 

COE CRD-C 100 (1975) Method of Sampling Concrete Aggregate and 
Aggregate Sources, and Selection of Material for 
Testing 

 
COE CRD-C 104 (1980) Method of Calculation of the Fineness Modulus 

of Aggregate 
 

COE CRD-C 114 (1997) Test Method for Soundness of Aggregates by 
Freezing and Thawing of Concrete Specimens 

 
COE CRD-C 119 (1991) Standard Test Method for Flat or Elongated 

Particles in Coarse Aggregate 
 

COE CRD-C 130 (1989) Scratch Hardness of Coarse Aggregates 
Particles 

 
COE CRD-C 143 (1962) Specifications for Meters for Automatic Indication 

of Moisture in Fine Aggregate 
 

COE CRD-C 171 (1995) Test Method for Determining Percentage of 
Crushed Particles in Aggregate 

 
COE CRD-C 300 (1990) Specifications for Membrane-Forming 

Compounds for Curing Concrete 
 

COE CRD-C 400 (1963) Requirements for Water for Use in Mixing or 
Curing Concrete 

 
COE CRD-C 521 (1981) Standard Test Method for Frequency and 

Amplitude of Vibrators for Concrete 
 

COE CRD-C 540 (1971; R 1981) Standard Specification for 
Nonbituminous Inserts for Contraction Joints in Portland 
Cement Concrete Airfield Pavements, Sawable Type 

 
COE CRD-C 572 (1974) Corps of Engineers Specifications for 

Polyvinylchloride Waterstop 
 

DEPARTMENT OF DEFENSE 
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MIL-DTL-24441/20A (1999) Paint, Epoxy-Polyamide, Green Primer, Formula 

150, Type III 
 

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) 
 

NIST HB 44 (1997) NIST Handbook 44: Specifications, Tolerances, 
and Other Technical Requirements for Weighing and 
Measuring Devices 

 
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) 

 
NIST HB 44 (1997) NIST Handbook 44: Specifications, Tolerances, 

and Other Technical Requirements for Weighing and 
Measuring Devices 

 
NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA) 

 
NRMCA CPMB 100 (1996) Concrete Plant Standards 

 
 
1.2   SYSTEM DESCRIPTION 
 

This section is intended to stand alone for construction of concrete (rigid) pavement.  
However, where the construction covered herein interfaces with other sections, the 
construction at each interface shall conform to the requirements of both this section and the 
other section, including tolerances for both. 

 
1.3   SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 
Product Data 

 
Equipment 

 
   a.  Details and data on the batching and mixing plant prior to plant assembly 
including manufacturer's literature showing that the equipment meets all 
requirements specified herein. 

 
   b.  A description of the equipment proposed for transporting concrete mixture 
from the central mixing plant to the paving equipment at least 7 days prior to start of 
paving unless otherwise specified. 

 
   c.  At the time the materials are furnished for the mixture proportioning study, a 
description of the equipment proposed for the placing of the concrete mixture, 
method of control, and manufacturer's literature on the paver and finisher, together 
with the manufacturer's written instructions on adjustments and operating 
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procedures necessary to assure a tight, smooth surface on the concrete pavement, 
free of tears and other surface imperfections, including excessive paste on the 
surface.  The literature shall show that the equipment meets all details of these 
specifications. 

 
Proposed Techniques; G, RE 

 
   a.  A description of the placing and protection methods proposed prior to 
construction of the test section, if concrete is to be placed in or exposed to hot or 
cold weather conditions. 

 
   b.  A detailed plan of the proposed paving pattern showing all planned 
construction joints.  No deviation from the jointing pattern shown on the drawings 
shall be made without written approval of the Seattle District, Design Branch, 
Civil/Soils Section. 

 
   c.  Data on the curing media and methods to be used. 

 
Samples for Mixture Proportioning Studies; G, RE 

 
  The results of the Contractor's mixture proportioning studies along with a 
statement giving the maximum nominal coarse aggregate size and the proportions 
of all ingredients that will be used in the manufacture of concrete at least 14 days 
prior to commencing concrete placing operations.  Aggregate quantities shall be 
based on the mass in a saturated surface dry condition.  The statement shall be 
accompanied by test results from an independent commercial testing laboratory, 
inspected by the Government, and approved in writing, showing that mixture 
proportioning studies have been made with materials proposed for the project and 
that the proportions selected will produce concrete of the qualities indicated.  No 
substitutions shall be made in the materials used in the mixture proportions without 
additional tests to show that the quality of the concrete is satisfactory. 

 
Delivery, Storage, and Handling of Materials 

 
  Copies of waybills or delivery tickets for cementitious material during the progress 
of the work.  Before the final payment is allowed, waybills and certified delivery 
tickets shall be furnished for all cementitious material used in the construction. 

 
Test Reports 

 
Sampling and Testing; G, RE 

 
Certified copies of laboratory test reports, including all test data, for cement, 
pozzolan, aggregate, admixtures, and curing compound proposed for use on this 
project.  These tests shall be made by an approved commercial laboratory or by a 
laboratory maintained by the manufacturers of the materials.  No material shall be 
used until notice of acceptance has been given.  Materials may be subjected to 
check testing by the Government from samples obtained at the manufacturer, at 
transfer points, or at the project site. 
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1.4   MEASUREMENT AND PAYMENT 
 
1.4.1   Measurements 
 
1.4.1.1   Concrete 
 

The quantity of concrete to be paid for will be the volume of concrete in cubic meters 
including monolithic curb, where required, placed in the completed and accepted pavement.  
Concrete will be measured in place in the completed and accepted pavement only within the 
neat line dimensions shown in the plan and cross section.  No deductions will be made for 
rounded or beveled edges or the space occupied by pavement reinforcement, dowel bars, tie 
bars, or electrical conduits, nor for any void, or other structure extending into or through the 
pavement slab, measuring 0.1 cubic meter or less in volume.  No other allowance for 
concrete will be made unless placed in specified locations in accordance with written 
instructions previously issued by the Contracting Officer. 

 
1.4.1.2   Mixture Proportions By Contractor 
 

The Contractor shall be responsible for the mixture proportions of cementitious materials and 
chemical admixtures; no separate measurement or payment will be made for any 
cementitious material, including pozzolan, or for any chemical admixture. 

 
1.4.1.5   Dowels 
 

The quantity of dowels and tie bars used in the work will not be measured for payment but will 
be considered as a subsidiary obligation of the Contractor, covered under the price per cubic 
meter for concrete. 

 
1.4.1.6   Joint Materials 
 

The quantity of expansion joint filler, slip joint filler, and inserts for contraction joints will not be 
measured for payment but will be considered as a subsidiary obligation of the Contractor, 
covered under the price per cubic meter for concrete.  Joint sealing materials are covered in 
Section 02760 FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS 
or Section 02762 COMPRESSION JOINT SEALS FOR CONCRETE PAVEMENTS. 

 
1.4.2   Payments 
 
1.4.2.1   Concrete 
 

The quantity of concrete measured as specified above will be paid for at the contract unit 
price when placed in completed and accepted pavements.  Payment shall be made at the 
contract price for cubic meter for the scheduled item, with necessary adjustments as specified 
in paragraph ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS.  Payment will 
constitute full compensation for furnishing all materials, equipment, plant and tools, and for all 
labor and other incidentals necessary to complete the concrete pavement, except for other 
items specified herein for separate payment. 
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1.5   ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS 
 

Concrete samples shall be taken by the Contractor in the field to determine the slump, air 
content, and strength of the concrete. Test beams and test cylinders shall be made for 
determining conformance with the strength requirements of these specifications and, when 
required, for determining the time at which pavements may be placed into service.  Any 
pavement not meeting the requirement for 'specified strength' shall be removed and replaced 
at no additional cost to the Government.  The air content shall be determined in accordance 
with ASTM C 231.  Slump tests shall be made in accordance with ASTM C 143.  Test beams 
and cylinders shall be molded and cured in accordance with ASTM C 31/C 31Mand as 
specified below.  Steel molds shall be used for molding the beams specimens.  Molds for 
cylinder test specimens shall conform to ASTM C 470/C 470M.  The Contractor shall furnish 
all materials, labor, and facilities required for molding, curing, testing, and protecting test 
specimens at the site and in the laboratory.  Laboratory curing facilities for test specimens 
shall include furnishing and operating water tanks equipped with temperature-control devices 
that will automatically maintain the temperature of the water at 23 plus or minus 3 degrees C.  
The Contractor shall furnish and maintain at the site boxes or other facilities suitable for 
storing the specimens while in the mold at a temperature of 23 plus or minus 6 degrees C.  
Tests of the fresh concrete and of the hardened concrete specimens shall be made by and at 
the expense of the Contractor. 

 
1.5.1   Pavement Lots 
 

Appropriate adjustment in payment for individual lots of concrete pavement will be made in 
accordance with the following paragraphs.  No such adjustment in payment will be made for 
any material other than concrete.  A lot will be that quantity of construction that will be 
evaluated for compliance with specification requirements.  A lot will be equal to one shift, but 
not exceeding 10 hours of production for any individual paving machine.  If more than one 
paving machine is used at the same time, then each machine will have it’s own lots.  In order 
to evaluate thickness, each lot will be divided into four equal sublots.  However, the lot size 
shall not exceed 750 cubic meters of concrete pavement.  Grade and surface smoothness 
(and condition) determinations will be made on the lot as a whole.  However, any pavement 
not meeting the required 'specified strength' shall be removed and replaced at no additional 
cost to the Government.  Strength will be evaluated, but will not be considered for payment 
adjustment.  Edge slump requirements will be applied to each individual slab into which the 
primary paving lanes are divided by transverse joints, and will not be considered for payment 
adjustment.  Samples for determining aggregate grading for fine aggregate and each size of 
coarse aggregate shall be taken as the aggregate bins discharge into the weigh hoppers.  
Results of tests  on aggregates shall be used to control aggregate production and concreting 
operations, as specified in paragraph TESTING AND INSPECTION FOR CONTRACTOR 
QUALITY CONTROL, but will not be used for payment adjustment.  Samples for determining 
air content and slump and for fabricating strength specimens shall be taken in accordance 
with ASTM C 172 during or immediately following delivery of the concrete at the paving site 
and deposition of the concrete immediately in front of the paver or transfer spreader.  Results 
of strength tests shall be used to control concreting operations, but will not be used for 
payment adjustment.  Cores for thickness determination shall be drilled and evaluated as 
specified.  Location of all samples shall be as directed and will be deliberately selected on a 
truly random basis, not haphazard, using commonly recognized methods of assuring 
randomness, employing randomizing tables or computer programs, in accordance with ASTM 
D 3665. 
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1.5.2   Acceptance of Lots 
 

When a lot of material fails to meet the specification requirements, that lot will be accepted at 
a reduced price or shall be removed and replaced.  The lowest computed percent payment 
determined for any pavement characteristic (i.e., thickness, grade, and surface smoothness) 
discussed below shall be the actual percent payment for that lot.  The actual percent payment 
will be applied to the bid price and the quantity of concrete placed in the lot to determine 
actual payment. 

 
1.5.3   Evaluation 
 

The Contractor shall provide facilities for and, where directed, personnel to assist in obtaining 
samples for any Government testing, all at no additional cost to the Government.  Such 
testing will in no way relieve the Contractor of any specified testing responsibilities.  The 
Contractor shall provide all sampling and testing required for acceptance and payment 
adjustment at its expense.  Such sampling and testing shall be performed by a commercial 
testing laboratory inspected by the Government and approved in writing.  The laboratory 
performing the tests shall be on-site and shall conform with ASTM C 1077.  The individuals 
who sample and test concrete or the constituents of concrete as required in this specification 
shall be certified as American Concrete Institute (ACI) Concrete Field Testing Technicians, 
Grade I, or shall have otherwise demonstrated to the satisfaction of the Contracting Officer 
other training providing knowledge and ability equivalent to the ACI minimum requirements for 
certification.  The individuals who perform the inspection of concrete shall be certified as ACI 
Concrete Construction Inspector, Level II, or have otherwise demonstrated to the satisfaction 
of the Contracting Officer other training providing knowledge and ability equivalent to the ACI 
minimum requirements for certification.  The Government will inspect the laboratory, 
equipment, and test procedures prior to start of concreting operations and at least once per 
year thereafter for conformance with ASTM C 1077. 

 
1.5.4   Additional Sampling and Testing 
 

The Contracting Officer reserves the right to direct additional samples and tests for any area 
which appears to deviate from the specification requirements.  Testing in these areas will be 
in addition to the sublot or lot testing, and the requirements for these areas will be the same 
as those for a sublot or lot, but shall be at no additional cost to the Government. 

 
1.5.5   Air Content Tests 
 

Air content of the concrete shall be controlled as specified in paragraph TESTING AND 
INSPECTION FOR CONTRACTOR QUALITY CONTROL and will not be considered for 
payment adjustment. 

 
1.5.6   Slump Tests 
 

Slump of the concrete shall be controlled as specified in paragraph TESTING AND 
INSPECTION FOR CONTRACTOR QUALITY CONTROL and will not be considered for 
payment adjustment. 
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1.5.7   Surface Smoothness 
 

The Contractor shall use both of the following methods to test and evaluate surface 
smoothness of the pavement.  All testing shall be performed in the presence of the 
Contracting Officer's representative.  Detailed notes shall be kept of the results of the testing 
and a copy furnished to the Government immediately after each day's testing.  The 
profilograph method shall be used for all longitudinal and transverse testing, except where the 
runs would be less than 60 m in length and at the ends where the straightedge shall be used.  
Where drawings show required deviations from a plane surface (crowns, drainage inlets, 
etc.), the surface shall be finished to meet the approval of the Contracting Officer. 

 
1.5.7.1   Smoothness Requirements 
 

a.  Straightedge Testing:  The finished surfaces of the pavements shall have no abrupt 
change of 3 mm or more, and all pavements shall be within the limits specified in 
Table 1 when checked with an approved 4 m straightedge. 

 
TABLE 1 

STRAIGHTEDGE SURFACE SMOOTHNESS--PAVEMENTS 
 
                                    Direction                Limits 
        Pavement Category           of Testing                 mm 
 
       Aprons and Taxiways          Longitudinal               3 
                                    Transverse                 6 
 

b.  Profilograph Testing:  The finished surfaces of the pavements shall have no abrupt 
change of 3 mm or more, and all pavement shall have a Profile Index not greater 
than specified in Table 2 when tested with an approved California-type profilograph.  
If the extent of the pavement in either direction is less than 60 m, that direction shall 
be tested by the straightedge method and shall meet requirements specified for 
such. 

 
TABLE 2 

                  PROFILOGRAPH SURFACE SMOOTHNESS--PAVEMENTS 
 
                                                       Maximum Specified 
                               Direction                 Profile Index 
   Pavement Category           of Testing                  mm per km 
  Aprons and Taxiways          Longitudinal                   110 
                               Transverse              (Use Straightedge) 
 
1.5.7.2   Testing Method 
 

After the concrete has hardened sufficiently to permit walking thereon, but not later than 36 
hours after placement, the surface of the pavement in each entire lot shall be tested by the 
Contractor in such a manner as to reveal all surface irregularities exceeding the tolerances 
specified above.  However, transverse profilograph testing of multiple paving lanes shall be 
performed at the timing directed.  Separate testing of individual sublots is not required.  If any 
pavement areas are ground, these areas shall be retested immediately after grinding.  The 
entire area of the pavement shall be tested in both a longitudinal and a transverse direction 
on parallel lines.  The transverse lines shall be 4.5 m or less apart, as directed.  The 
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longitudinal lines shall be at the centerline of each paving lane shown on the drawings, 
regardless of whether the Contractor is allowed to pave two lanes at a time, and at the 1/8th 
point in from each side of the lane.  Other areas having obvious deviations shall also be 
tested.  Longitudinal testing lines shall be continuous across all joints.  Transverse testing 
lines for pilot lanes shall be carried to construction joint lines and for fill-in lanes shall be 
carried 600 mm across construction joints, and the readings in this area applied to the fill-in 
lane.  Straightedge testing of the longitudinal edges of slipformed pilot lanes shall also be 
performed before paving fill-in lanes as specified in paragraph "Edge Slump and Joint Face 
Deformation". 

 
a.  Straightedge Testing:  The straightedge shall be held in contact with the surface and 

moved ahead one-half the length of the straightedge for each successive 
measurement.  The amount of surface irregularity shall be determined by placing 
the freestanding (unleveled) straightedge on the pavement surface and allowing it 
to rest upon the two highest spots covered by its length and measuring the 
maximum gap between the straightedge and the pavement surface, in the area 
between these two high points. 

 
b.  Profilograph Testing:  Profilograph testing shall be performed using approved 

equipment and procedures described in CDT Test 526.  The equipment shall utilize 
electronic recording and automatic computerized reduction of data to indicate 
"must-grind" bumps and the Profile Index for the pavement.  The "blanking band" 
shall be 5 mm wide and the "bump template" shall span 25 mm with an offset of 10 
mm.  The profilograph shall be operated by an approved, factory-trained operator 
on the alignments specified above.  A copy of the reduced tapes shall be furnished 
the Government at the end of each day's testing. 

 
1.5.7.3   Payment Adjustment for Smoothness 
 

a.  Straightedge Testing:  Location and deviation from straightedge for all measurements 
shall be recorded.  When between 5.0 and 10.0 percent and less than 15.0 percent 
of all measurements made within a lot exceed the tolerance specified in paragraph 
"Smoothness Requirements" above, after any reduction of high spots or removal 
and replacement, the computed percent payment based on surface smoothness 
will be 95 percent.  When more than 10.0 percent and less than 15.0 percent of all 
measurements exceed the tolerance, the computed percent payment will be 90 
percent.  When between 15.0 and 20.0 percent of all measurements exceed the 
tolerance, the computed percent payment will be 75 percent.  When 20.0 percent or 
more of the measurements exceed the tolerance, the lot shall be removed and 
replaced at no additional cost to the Government.  Regardless of the above, any 
small individual area with surface deviation which exceeds the tolerance given 
above by more than 50 percent shall be corrected by grinding to meet the 
specification requirements above or shall be removed and replaced at no additional 
cost to the Government. 

 
b.  Profilograph Testing:  Location and data from all profilograph measurements shall be 

recorded.  When the Profile Index of a lot exceeds the tolerance specified in 
paragraph "Smoothness Requirements" above by 16 mm per km but less than 32 
mm per km, after any reduction of high spots or removal and replacement, the 
computed percent payment based on surface smoothness will be 95 percent.  
When the Profile Index exceeds the tolerance by 32 mm per km but less than 47 
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mm per km, the computed percent payment will be 90 percent.  When the Profile 
Index exceeds the tolerance by 47 mm per km but less than 63 mm per km, the 
computed percent payment will be 75 percent.  When the Profile Index exceeds the 
tolerance by 63 mm per km or more, the lot shall be removed and replaced at no 
additional cost to the Government.  Regardless of the above, any small individual 
area with surface deviation which exceeds the tolerance given above by more than 
79 mm per km or more, shall be corrected by grinding to meet the specification 
requirements above or shall be removed and replaced at no additional cost to the 
Government. 

 
c.  Bumps ("Must Grind" Areas):  Any bumps ("must grind" areas) shown on the 

profilograph trace which exceed 10 mm in height shall be reduced by grinding in 
accordance with subparagraph "Areas Defective In Plan Grade Or Smoothness" 
until they do not exceed 7.5 mm when retested.  Such grinding shall be tapered in 
all directions to provide smooth transitions to areas not requiring grinding.  Areas of 
textured pavement shall be retextured in accordance with the subparagraph listed 
above.  At the Contractor's option, pavement areas including ground areas may be 
rechecked with the profilograph in order to record a lower Profile Index. 

 
1.5.8   Edge Slump and Joint Face Deformation 
 

The following requirements on testing and evaluation of edge slump and joint face 
deformation apply only to pavements 250 mm or more in thickness.  Use of slip-form paving 
equipment and procedures that fail to consistently provide edges within the specified 
tolerances on edge slump and joint face deformation shall be discontinued and the 
pavements shall be constructed by means of standard paving procedures using fixed forms.  
Slabs having more than the allowable edge slump shall be removed and replaced as 
specified in subparagraph "Excessive Edge Slump" before the adjacent lane is placed.  Edge 
slump and joint face deformation will not be applied to payment adjustment. 

 
1.5.8.1   Edge Slump 
 

When slip-form paving is used, not more than 15.0 percent of the total free edge of any slab 
of the pavement, as originally constructed, shall have an edge slump exceeding 6 mm, and 
no slab shall have an edge slump exceeding 9 mm as determined in accordance with the 
measurements as specified in paragraph "Determination of Edge Slump".  (The total free 
edge of the pavement will be considered to be the cumulative total linear measurement of 
pavement edge originally constructed as non-adjacent to any existing pavement; i.e., 30 m of 
pilot lane, a paving lane originally constructed as a separate lane, will have 60 m of free edge; 
30 m of fill-in lane will have no free edge, etc.,).  The area affected by the downward 
movement of the concrete along the pavement edge shall not exceed 450 mm back from the 
edge. 

 
1.5.8.2   Joint Face Deformation 
 

In addition to the edge slump limits specified above, the vertical joint face shall have a surface 
within the maximum limits shown below: 
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Offset from           Offset from      Offset From     Abrupt     Offset of 
Straightedge          Straightedge     Straightedge    Offset     Joint Face 
Applied               Applied          Applied         in Any     From True 
Longitudinally        Longitudinally   Top to Bottom   Direction  Vertical 
To Pavement Surface   To Vertical      Against the 
25 mm Back            Face             Joint Face   
From Joint Line 
 
Airfield    3 mm       6 mm             9 mm            3 mm       8 mm per 
Pavement                                                            100 mm 
 
1.5.8.3   Determination of Edge Slump 
 

Immediately after the concrete has hardened sufficiently to permit walking thereon, the 
pavement surface shall be tested by the Contractor in the presence of a representative of the 
Contracting Officer.  Testing shall be performed with a straightedge to reveal irregularities 
exceeding the edge slump tolerance specified above.  The edge slump shall be determined at 
each free edge of each slipformed paving lane constructed.  The straightedge shall be placed 
transverse to the direction of paving and the end of the straightedge located at the edge of 
the paving lane.  Measurements shall be made at 1.5 to 4.5 m spacings, as directed, 
commencing at the header where paving was started.  Initially measurements shall be made 
at 1.5 m intervals in each lane.  When no deficiencies are present, the Contracting Officer 
may approve an increase in the interval.  When any deficiencies exist, the interval will be 
returned to 1.5 m.  In no case shall the interval exceed 4.5 m.  In addition to the transverse 
edge slump determination above, the Contractor, at the same time, shall check the 
longitudinal surface smoothness of the joint on a continuous line 25 mm back from the joint 
line using the straightedge advanced one-half its length for each reading.  Other tests of the 
exposed joint face shall be made as directed to ensure that a uniform, true vertical joint face 
is attained.  These tests shall include longitudinal straightedge testing of the vertical face and 
vertical testing of the face for both smoothness and angle.  The measurements shall be made 
by the Contractor, shall be properly referenced in accordance with paving lane identification 
and stationing, and a report given to the Contracting Officer within 24 hours after 
measurement is made.  The report shall also identify areas requiring replacement in 
accordance with paragraph "Excessive Edge Slump" as well as the cumulative percentage of 
total free edge of pavement constructed to date which has an edge slump exceeding 6 mm. 

 
1.5.8.4   Excessive Edge Slump 
 

When edge slump exceeding the limits specified above is encountered on either side of the 
paving lane, additional straightedge measurements shall be made, if required, to define the 
linear limits of the excessive slump.  The concrete for the entire width of the paving lane 
within these limits of excessive edge slump or joint deformation shall be removed and 
replaced in conformance with paragraph REPAIR, REMOVAL, REPLACEMENT OR SLABS.  
Partial slabs removed and replaced shall extend across the full width of the pavement lane, 
parallel to the transverse joints, and both the section of the slab removed and the section 
remaining in place shall have a minimum length of 3 m to the nearest scheduled transverse 
joint.  If less than 3 m remains, the entire slab shall be removed and replaced.  Adding 
concrete or paste to the edge or otherwise manipulating the plastic concrete after the sliding 
form has passed, or patching the hardened concrete, shall not be used as a method for 
correcting excessive edge slump. 
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1.5.9   Plan Grade 
 
1.5.9.1   Plan Grade Tolerances 
 

The finished surfaces of pavements shall conform, within the tolerances shown below, to the 
lines, grades, and cross sections shown.  The finished surfaces of airfield taxiway and apron  
pavements shall vary not more than 6 mm above or below the plan grade line or elevation  
indicated.  Plan grade shall be checked on the lot as a whole and when more than 5.0 and 
less than 10.0 percent of all measurements made within a lot are outside the specified 
tolerance, the computed percent payment for that lot will be 95 percent.  When more than 
10.0 percent are outside the specified tolerances, the computed percent payment for the lot 
will be 75 percent.  However, in any areas where the deviation from grade exceeds the 
specified tolerances by 50 percent or more, the deficient area shall be removed and replaced 
at no additional cost to the Government. However, the above deviations from the approved 
grade line and elevation will not be permitted in areas where closer conformance with the 
planned grade and elevation is required for the proper functioning of appurtenant structures.  
The finished surfaces of new abutting pavements shall coincide at their juncture. 

 
1.5.9.2   Grade Conformance Tests 
 

Each pavement category shall be checked by the Contractor for conformance with plan grade 
requirements.  For the purpose of making grade conformance tests, the pavements will be 
subdivided into the same lots used for all other payment adjustment items.  Within 5 days 
after paving of each lot, the finished surface of the pavement area in each lot shall be tested 
by the Contractor, in the presence of a representative of the Contracting Officer, by running 
lines of levels at intervals corresponding with every longitudinal and transverse joint to 
determine the elevation at each joint intersection.  The results of this survey shall be recorded 
and a copy given to the Government at the completion of the survey of each lot. 

 
1.5.10   Flexural Strength 
 

Each lot of pavement will be evaluated for acceptance in accordance with the following 
procedures.  The Contractor shall be responsible for all testing required herein.  Testing shall 
be performed by an approved commercial laboratory.  Results of strength tests will not be 
used for payment adjustment. 

 
1.5.10.1   Sampling and Testing 
 

One composite sample of concrete from each sublot shall be obtained in accordance with 
ASTM C 172 from one batch or truckload.  Test cylinders, 152 x 305 mm shall be fabricated 
and cured in accordance with ASTM C 31/C 31M; and tested in accordance with ASTM C 39.  
Two test cylinders per sublot (8 per lot) shall be fabricated and cured for compressive 
strength, and two tested at 14-day age and two at 28-day age.  The remaining four shall be 
tested at the ages directed.  At the same time 2 additional test cylinders per sublot to be used 
for CQC tests shall be fabricated and cured; and tested as specified in paragraph TESTING 
AND INSTECTION FOR CONTRACTOR QUALITY CONTROL.  Two beams for flexural 
strength shall be fabricated and cured in accordance with ASTM C 31/C 31M and tested in 
accordance with ASTM C 78 for every 2000 cubic meters of concrete.  These shall be tested 
at the ages directed. 
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1.5.10.2   Computations 
 

The following computations shall be performed: 
 

a.  Average the eight 14-day compressive strength tests for the lot and also compute the 
standard deviation(s) for the eight tests. 

 
b.  Convert the 14-day average compressive strength for the lot to equivalent 90-day 

average flexural strength for the lot, using the Correlation Ratio determined during 
mixture design studies. 

 
c.  Report results of strength tests to the Contracting Officer daily.  These values will be 

used for acceptance, but will not be used for payment adjustment. 
 
1.5.11   Thickness 
 

Each lot of pavement will be evaluated for acceptance and payment adjustment in 
accordance with the following procedure.  The Contractor shall be responsible for drilling the 
cores, measuring the cores in the presence of the Contracting Officer's representative, and 
for filling the core holes as directed. 

 
1.5.11.1   Drilling, Measuring, and Computations 
 

Two cores, between 75 and 150 mm in diameter, shall be drilled from the pavement, per 
sublot (8 per lot).  The Contractor shall fill the core holes with concrete containing an 
expanding admixture, as directed.  The cores shall be evaluated for thickness of the 
pavement in accordance with ASTM C 174/C 174M.  The pavement thickness from the 8 
cores for the lot shall be averaged and the standard deviation for the 8 thickness 
measurements shall be computed.   

 
1.5.11.2   Evaluation and Payment Adjustment for Thickness 
 

Using the Average Thickness of the lot, the computed percent payment for thickness shall be 
determined by entering the following table: 

 
               Pavements Over 200 mm in Thickness 
 
     Deficiency in Thickness        Computed Percent Payment 
     Determined by Cores, mm              for Thickness 
         0 to 6                                                100 
         6.5 to 12.5                                          75 
         13 to 18.5                                           50 
         19 or greater                                        0 
 

Where 0 percent payment is indicated, the entire lot shall be removed and replaced at no 
additional cost to the Government.  Where either of the two cores from a sublot show a 
thickness deficiency of 19 mm or greater, two more cores shall be drilled in the sublot and the 
average thickness of the four cores computed.  If this average shows a thickness deficiency 
of 19 mm or more the entire sublot shall be removed. 
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1.5.12   Partial Lots 
 

When operational conditions cause a lot to be terminated before the specified four sublots 
have been completed, the following procedure shall be used to adjust the lot size and number 
of tests for the lot.  Where three sublots have been completed, they shall constitute a lot and 
acceptance criteria adjusted accordingly.  Where one or two sublots have been completed, 
they shall be incorporated into the next lot or the previous lot, as directed, and the total 
number of sublots shall be used and acceptance criteria adjusted accordingly. 

 
1.5.13   Areas Defective in Plan Grade or Smoothness 
 

In areas not meeting the specified limits for surface smoothness and plan grade, high areas 
shall be reduced to attain the required smoothness and grade, except as depth is limited 
below.  High areas shall be reduced either by hand rubbing the freshly finished concrete with 
a silicon carbide brick and water when the concrete is less than 36 hours old or by grinding 
the hardened concrete with an approved surface grinding machine after the concrete is 14 
days or more old.  Rubbing with a silicon carbide brick and water shall be discontinued as 
soon as contact with the coarse aggregate is made, and all further necessary reduction shall 
be accomplished by grinding the hardened concrete with a surface-grinding machine after it is 
14 days old.  The area corrected by grinding the surface of the hardened concrete shall not 
exceed 5 percent of the area of any integral slab, and shall not exceed 1 percent of the total 
area of any sublot.  The depth of grinding shall not exceed 6 mm.  All pavement areas 
requiring plan grade or surface smoothness corrections in excess of the limits specified 
above, shall be removed and replaced in conformance with paragraph REPAIR, REMOVAL, 
REPLACEMENT OF SLABS.  In pavement areas given a wire comb or tined texture, areas 
exceeding 2 square meters that have been corrected by rubbing or grinding shall be 
retextured by transverse grooving using an approved grooving machine of standard 
manufacture.  The grooves shall be 3 mm deep by 6 mm wide on 50 mm centers and shall be 
carried into, and tapered to zero depth within the non-corrected surface, or shall match any 
existing grooves in the adjacent pavement.  All areas in which rubbing or grinding has been 
performed will be subject to the thickness tolerances specified in paragraph Thickness.  Any 
rubbing or grinding performed on individual slabs with excessive deficiencies shall be 
performed at the Contractor's own decision without entitlement to additional compensation if 
eventual removal of the slab is required. 

 
1.6   ACCEPTABILITY OF WORK 
 

The materials and the pavement itself will be accepted on the basis of tests made by the 
Government and by the Contractor's approved commercial laboratory or the supplier's 
approved laboratory, all as specified herein.  The Government may, at its discretion, make 
check tests to validate the results of the Contractor's testing.  If the results of the Government 
and Contractor tests vary by less than 2.0 percent, of the Government's test results, the 
results of the Contractor's tests will be used.  If the results of the Government and Contractor 
tests vary by 2.0 percent or more, but less than 4.0 percent, the average of the two will be 
considered the value to be used.  If these vary by 4.0 percent or more, each sampling and 
testing procedure shall be carefully evaluated and both the Government and the Contractor 
shall take another series of tests on duplicate samples of material.  If these vary by 4.0 
percent or more, the results of the tests made by the Government shall be used and the 
Government will continue check testing of this item on a continuous basis until the two sets of 
tests agree within less than 4.0 percent on a regular basis.  Testing performed by the 
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Government will in no way at any time relieve the Contractor from the specified testing 
requirements. 

 
1.7   PRECONSTRUCTION TESTING OF MATERIALS 
 

The Contractor shall not be entitled to any additional payment or extension of time because of 
delays caused by sampling and testing additional sources, or samples, necessitated by failure 
of any samples. 

 
1.7.1   Aggregates 
 

Aggregates shall be sampled by the Contractor in the presence of a Government 
representative.  Samples shall be obtained in accordance with COE CRD-C 100 and of the 
size indicated therein, or larger if specified in paragraph Testing Sequence Deleterious 
Materials -- Airfields Only and shall be representative of the materials to be used for the 
project.  Testing of samples shall be the responsibility of the Contractor and shall be 
performed by an approved commercial laboratory.  Test results shall be submitted 30 days 
before commencing paving.  No material shall be used unless test results show that it meets 
all requirements of these specifications. 

 
1.7.2   Chemical Admixtures 
 

The Contractor shall provide satisfactory facilities for ready procurement of adequate test 
samples.  All sampling and testing of an admixture will be by and at the expense of the 
Government.  Tests will be conducted with materials proposed for the project.  An air-
entraining admixture that has been in storage at the project site for longer than 6 months or 
that has been subjected to freezing will be retested at the expense of the Contractor when 
considered appropriate and shall be rejected if test results are not satisfactory. 

 
1.7.3   Curing Compound 
 

The Contractor shall provide satisfactory facilities for ready procurement of adequate test 
samples.  The sampling and testing will be by and at the expense of the Government. 

 
1.7.4   Epoxy-Resin Material 
 

At least 30 days before the material is used, the Contractor shall submit certified copies of 
test results showing that the specific lots or batches from which the material will be furnished 
to this project have been tested by the manufacturer and that the material conforms to the 
requirements of these specifications.  When epoxy resin arrives at the job site, the Contractor 
shall assist the Government to sample the material.  The Government will test the sample or 
will retain it in storage for possible future testing, as considered appropriate. 

 
1.7.5   Cements, Pozzolans, and GGBF Slag 
 

Preconstruction sampling and testing of cement, pozzolan, and GGBF slag shall conform to 
the requirements specified for sampling and testing during construction except that test 
results showing that each material meets specification requirements shall be available at least 
5 days before start of paving operations. 
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1.8   TESTING BY CONTRACTOR DURING CONSTRUCTION 
 
1.8.1   Contractor's Testing Requirements 
 

During construction, the Contractor shall be responsible for sampling and testing aggregates, 
cementitious materials (cement and pozzolan), and concrete to determine compliance with 
the specifications.  All sampling and testing shall be performed by an approved commercial 
laboratory, or for cementitious materials, the manufacturer's laboratory.  Samples of 
aggregate shall be obtained as the bins discharge into the weigh hopper.  Samples of 
concrete shall be obtained at the point of delivery to the paver.  The Government will sample 
and test concrete and ingredient materials as considered appropriate.  The Contractor shall 
provide facilities and labor as may be necessary for procurement of representative test 
samples.  Testing by the Government will in no way relieve the Contractor of the specified 
testing requirements. 

 
1.8.2   Cementitious Materials 
 

Cement and pozzolan will be accepted on the basis of manufacturer's certification of 
compliance, accompanied by mill test reports showing that the material in each shipment 
meets the requirements of the specification under which it is furnished.  No cementitious 
material shall be used until notice of acceptance has been given by the Contracting Officer.  
Cementitious material may be subjected to check testing by the Government from samples 
obtained at the mill, at transfer points, or at the project site. 

 
1.11   QUALIFICATIONS 
 

All Contractor Quality Control personnel assigned to concrete construction shall be American 
Concrete Institute (ACI) Certified Workmen in one of the following grades (or shall have 
approved written evidence of having completed similar qualification programs): 

 
Concrete Field Testing Technician, Grade I 
Concrete Laboratory Testing Technician, Grade I or II 
Concrete Construction Inspector, Level II 

 
The foreman or lead journeyman of the finishing crew shall have similar qualification for ACI 
Concrete Flatwork Technician/Finisher, or equal.  Written documentation shall be furnished 
for each workman in the above groups. 

 
1.12   TEST SECTION 
 

At least 10 days but not more than 60 days prior to construction of the concrete pavement, a 
test section shall be constructed as part of the production paving area at an outer edge as 
indicated on the drawings.  If part of the production paving area, the test section will be 
allowed to remain in place, if meeting all specification requirements and will be paid for as 
part of the production pavement.  There will be no separate payment for the test section or 
sections and the cost of the materials, and the construction will be considered a subsidiary 
cost of constructing the project.  The Contractor shall notify the Contracting Officer at least 5 
days in advance of the date of test section construction.  The test section shall consist of one 
paving lane at least 130 m long and shall be constructed to a thickness of 405 mm.  The lane 
width shall be the same as that required for use in the project.  The test section shall contain 
at least one transverse construction joint.  If keyed or doweled longitudinal construction joints 
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are required in any of the production pavements, they shall be installed full length along one 
side of the test strip throughout the test section.  If both keys and dowels are required, each 
shall be installed in half of the test section.  Two separate days shall be used for construction 
of the test section.  The Contractor shall use the test section to develop and demonstrate to 
the satisfaction of the Contracting Officer the proposed techniques of mixing, hauling, placing, 
consolidating, finishing, curing, start-up procedures, testing methods, plant operations, and 
the preparation of the construction joints.  Variations in mixture proportions other than water 
shall be made if directed.  The test section shall be placed as approved by the Government.  
The Contractor shall vary the water content, as necessary, to arrive at the appropriate 
content.  The mixing plant shall be operated and calibrated prior to start of placing the test 
section.  The Contractor shall use the same equipment, materials, and construction 
techniques on the test section as will be used in all subsequent work.  Base course 
preparation, concrete production, placing, consolidating, curing, construction of joints, and all 
testing shall be in accordance with applicable provisions of this specification.  The Contractor 
shall construct the test section meeting all specification requirements and being acceptable to 
the Contracting Officer in all aspects, including surface texture.  Failure to construct an 
acceptable test section will necessitate construction of additional test sections at no additional 
cost to the Government.  Test sections allowed to be constructed as part of the production 
paving which do not meet specification requirements shall be removed at the Contractor's 
expense.  If the Contractor proposes to use slipform paving and is unable to construct an 
acceptable test section, or if the slipform paving equipment and procedures are found to be 
unable to produce acceptable pavement at any time, the slipform paving equipment shall be 
removed from the job and the construction completed using stationary side forms and 
equipment compatible with them.  The Contractor shall provide four cores at least 150 mm 
diameter and 2 beams at least 150 by 800 mm by full depth (or 4 beams at least 150 by 500 
mm by full depth) cut from points selected in the test section by the Government, 5 days after 
completion of the test section.  The Contractor shall trim the beams to dimensions directed 
before delivery for inspection and testing, as considered appropriate.  Production paving may 
be started immediately after the results of 7-day tests of the cores (and the sawed beams) 
have been approved and after approval of the test section. 

 
1.13   DELIVERY, STORAGE, AND HANDLING OF MATERIALS 
 
1.13.1   Bulk Cementitious Materials 
 

All cementitious material shall be furnished in bulk.  The temperature of the cementitious 
material, as delivered to storage at the site, shall not exceed 65 degrees C. 

 
1.13.1.1   Transportation 
 

When bulk cementitious material is not unloaded from primary carriers directly into weather-
tight hoppers at the batching plant, transportation from the railhead, mill, or intermediate 
storage to the batching plant shall be accomplished in adequately designed weather-tight 
trucks, conveyors, or other means that will protect the cementitious material from exposure to 
moisture. 

 
1.13.1.2   Storage Requirements 
 

Immediately upon receipt at the site of the work, cementitious materials shall be stored in a 
dry and properly ventilated structure.  All storage facilities shall be subject to approval and 
shall allow easy access for inspection and identification.  Sufficient cementitious materials 
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shall be in storage to sustain continuous operation of the concrete mixing plant while the 
pavement is being placed.  To prevent cement from becoming unduly aged after delivery, any 
cement that has been stored at the site for 60 days or more shall be used before using 
cement of lesser age. 

 
1.13.1.3   Separation of Materials 
 

Separate facilities shall be provided which will prevent any intermixing during unloading, 
transporting, storing, and handling of each type of cementitious material. 

 
1.13.2   Aggregate Materials 
 
1.13.2.1   Storage 
 

Aggregate shall be stored at the site of the batching and mixing plant avoiding breakage, 
segregation, or contamination by foreign materials.  Each size of aggregate from each source 
shall be stored separately in free-draining stockpiles.  Fine aggregate and the smallest size 
coarse aggregate shall remain in free-draining storage for at least 24 hours immediately prior 
to use.  Sufficient aggregate shall be maintained at the site at all times to permit continuous 
uninterrupted operation of the mixing plant at the time concrete pavement is being placed. 

 
1.13.2.2   Handling 
 

Aggregate shall be handled avoiding segregation or degradation.  Vehicles used for 
stockpiling or moving aggregate shall be kept clean of foreign materials.  Tracked equipment 
shall not be allowed on coarse aggregate stockpiles.  Stockpiles shall be built up and worked 
avoiding segregation in the piles and preventing different sizes of aggregate from being mixed 
during storage or batching.  Aggregate shall not be stored directly on ground unless a 
sacrificial layer is left undisturbed and unused. 

 
1.13.3   Other Materials 
 

Reinforcing bars and accessories shall be stored above the ground on platforms, skids, or 
other supports.  Other materials shall be stored avoiding contamination and deterioration.  
Chemical admixtures which have been in storage at the project site for longer than 6 months 
or which have been subjected to freezing shall not be used unless retested and proven to 
meet the specified requirements.  The Contractor shall ensure that materials can be 
accurately identified after bundles or containers are opened. 

 
1.14   EQUIPMENT 
 

All plant, equipment, tools, and machines used in the work shall be maintained in satisfactory 
working conditions at all times. 

 
1.14.1   Batching and Mixing Plant 
 
1.14.1.1   Location of Batching and Mixing Plant 
 

The batching and mixing plant shall be located on project site as indicated on the drawings.  
There shall be operable telephonic or radio communication between the batching plant and 
the placing site at all times concreting is taking place. 
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1.14.1.2   Type and Capacity of Batching and Mixing Plant 
 

The batching and mixing plant shall be a stationary-type plant.  The plant shall be designed 
and operated to produce concrete within the specified tolerances, and shall have a capacity 
of at least 200 cubic meters.  The batching plant shall conform to the requirements of NRMCA 
CPMB 100 and as specified; however, rating plates attached to batch plant equipment are not 
required. 

 
1.14.1.3   Equipment Requirements 
 

The batching controls shall be either semiautomatic or automatic. Semiautomatic batching 
system shall be provided with interlocks.  Separate bins or compartments shall be provided 
for each size group of aggregate and each cementitious material.  Aggregates shall be 
weighed either in separate weigh batchers with individual scales or cumulatively in one weigh 
batcher on one scale, provided the fine aggregate is weighed first.  Aggregate shall not be 
weighed in the same batcher with cementitious material.  If both cement and pozzolan are 
used, they may be batched cumulatively, provided portland cement is batched first.  Water 
shall not be weighed or measured cumulatively with another ingredient.  Water batcher filling 
and discharging valves shall be so interlocked that the discharge valve cannot be opened 
before the filling valve is fully closed.  An accurate mechanical device for measuring and 
dispensing each chemical admixture shall be provided.  Each dispenser shall be interlocked 
with the batching cycle and discharged automatically to obtain uniform distribution throughout 
the batch in the specified mixing period.  Different chemical admixtures shall not be combined 
before introduction in water and cement.  The plant shall be arranged to facilitate the 
inspection of all operations at all times.  Suitable facilities shall be provided for obtaining 
representative samples of aggregates from each bin or compartment. 

 
1.14.1.4   Scales 
 

Adequate facilities shall be provided for the accurate measurement and control of each of the 
materials entering each batch of concrete.  The weighing equipment shall conform to the 
applicable requirements of NIST HB 44, except that the accuracy shall be within 0.2 percent 
of scale capacity.  The Contractor shall provide standard test weights and any other auxiliary 
equipment required for checking the operating performance of each scale or other measuring 
device.  Each weighing unit shall include a visible springless dial, which shall indicate the 
scale load at all stages of the weighing operation or shall include a beam scale with a beam 
balance indicator that will show the scale in balance at zero load and at any beam setting.  
The indicator shall have an over and under travel equal to at least 5 percent of the capacity of 
the beam.  Approved electronic digital indicators and load cells may also be used.  The 
weighing equipment shall be arranged to allow the concrete plant operator to conveniently 
observe the dials or indicators. 
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1.14.1.5   Batching Tolerances 
 
The following tolerances shall apply. 
 

                                   Percentage of Required 
        Materials                          Mass 
 
         Cement (and Pozzolan)         plus or minus 1 
         Aggregate                     plus or minus 2 
         Water                         plus or minus 1 
         Admixture                     plus or minus 3 
 

For volumetric batching equipment for water and admixtures, the above numeric tolerances 
shall apply to the required volume of material being batched.  Concentrated admixtures shall 
be uniformly diluted, if necessary, to provide sufficient volume per batch to ensure that the 
batchers will consistently operate within the above tolerance. 

 
1.14.1.6   Moisture Control 
 

The plant shall be capable of ready adjustment to compensate for the varying moisture 
contents of the aggregates and to change the quantities of the materials being batched.  An 
electric moisture meter complying with the provisions of COE CRD-C 143 shall be provided 
for measuring of moisture in the fine aggregate.  The sensing element shall be arranged so 
that measurement is made near the batcher charging gate of the fine aggregate bin or in the 
fine aggregate batcher. 

 
1.14.1.7   Recorders 
 

A graphic or digital recorder conforming to the requirements of NRMCA CPMB 100 shall be 
furnished and kept operational at the batching plant. 

 
1.14.2   Concrete Mixers 
 

Mixers shall be stationary mixers.  Truck mixers shall not be used for mixing or transporting 
paving concrete.  Mixers shall be capable of combining the materials into a uniform mixture 
and of discharging this mixture without segregation.  The mixers shall not be charged in 
excess of the capacity recommended by the manufacturer.  The mixers shall be operated at 
the drum or mixing blade speed designated by the manufacturer.  The mixers shall be 
maintained in satisfactory operating condition, and the mixer drums shall be kept free of 
hardened concrete.  Mixer blades or paddles shall be replaced when worn down more than 
10 percent of their depth when compared with the manufacturer's dimension for new blades 
or paddles. 

 
1.14.2.1   Stationary, Central Plant, Mixers 
 

Stationary mixers shall be drum mixers.  Mixers shall be provided with an acceptable device 
to lock the discharge mechanism until the required mixing time has elapsed. 

 
1.14.2.3   Mixing Time and Uniformity 
 

a.  Stationary Mixers:  For stationary mixers, before uniformity data are available, the 
mixing time for each batch after all solid materials are in the mixer, provided that all 
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of the mixing water is introduced before one-fourth of the mixing time has elapsed, 
shall be 1 minute for mixers having a capacity of 0.75 cubic meter.  For mixers of 
greater capacity, this minimum time shall be increased 20 seconds for each 
additional cubic meter or fraction thereof.  After results of uniformity tests are 
available, the mixing time may be reduced to the minimum time required to meet 
uniformity requirements; but if uniformity requirements are not being met, the 
mixing time shall be increased as directed.  Mixer performance tests at new mixing 
times shall be performed immediately after any change in mixing time.  When 
regular testing is performed, the concrete shall meet the limits of any five of the six 
uniformity requirements listed in Table 4, below.  When abbreviated testing is 
performed, the concrete shall meet only those requirements listed for abbreviated 
testing.  The concrete proportions used for uniformity tests shall be as used on the 
project.  Regular testing shall consist of performing all six tests on three batches of 
concrete.  The range for regular testing shall be the average of the ranges of the 
three batches.  Abbreviated testing shall consist of performing the three required 
tests on a single batch of concrete.  The range for abbreviated testing shall be the 
range for one batch.  If more than one mixer is used and all are identical in terms of 
make, type, capacity, condition, speed of rotation, etc., the results of tests on one of 
the mixers shall apply to the others, subject to the approval of the Contracting 
Officer.  All mixer performance (uniformity) testing shall be performed by the 
Contractor in accordance with COE CRD-C 55 and with paragraph titled TESTING 
AND INSPECTION FOR CONTRACTOR QUALITY CONTROL. 

 
TABLE 4 

                 UNIFORMITY REQUIREMENTS--STATIONARY MIXERS 
 
                                Regular Tests          Abbreviated Tests 
                                Allowable                Allowable 
                            Maximum Range for          Maximum Range 
        Parameter           Average of 3 Batches        for 1 Batch 
 
     Unit weight of air-free           32                    32 
     mortar, kg/cubic meter 
 
     Air content, percent               1.0                  -- 
 
     Slump, mm                         25                    -- 
 
     Coarse aggregate, percent          6.0                 6.0 
 
     Compressive strength at 7 days,   10.0                10.0 
     percent 
 
     Water content, percent             1.5                  -- 
 
 
1.14.3   Transporting Equipment 
 

Concrete shall be transported to the paving site in nonagitating equipment conforming to 
ASTM C 94/C 94M or in approved agitators.  All transporting equipment shall be designed 
and operated to deliver and discharge the required concrete mixture completely without 
segregation. 
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1.14.4   Transfer and Spreading Equipment 
 

Equipment for transferring concrete from the transporting equipment to the paving lane in 
front of the paver shall be specially manufactured, self-propelled transfer equipment which will 
accept the concrete outside the paving lane and will transfer and spread it evenly across the 
paving lane in front of the paver and strike off the surface evenly to a depth which permits the 
paver to operate efficiently.  The traveling surge hopper shall be a specially manufactured, 
self-propelled transfer-placer which will operate in front of the paver and accept the concrete 
from the transporting equipment outside the paving lane, store it as necessary, and feed it out 
evenly across the lane in front of the paver at a depth which permits the paver to operate 
efficiently.  The capacity shall be such that concrete is always available in front of the paver, 
to prevent the need for stopping the paver.  It shall be designed to always discharge the 
oldest concrete remaining in the hopper before the fresher concrete. 

 
1.14.5   Paver-Finisher 
 

The paver-finisher shall be a heavy-duty, self-propelled machine designed specifically for 
paving and finishing high quality pavement.  The paver-finisher shall weigh at least 3280 kg 
per m of lane width, and shall be powered by an engine having at least 15,000 W per meter of 
lane width.  The paver-finisher shall spread, consolidate, and shape the plastic concrete to 
the desired cross section in one pass.  The mechanisms for forming the pavement shall be 
easily adjustable in width and thickness and for required crown.  In addition to other 
spreaders required by paragraph Transfer and Spreading Equipment, the paver-finisher shall 
be equipped with a full width knock-down auger or paddle mechanism, capable of operating 
in both directions, which will evenly spread the fresh concrete in front of the screed or 
extrusion plate.  Immersion vibrators shall be gang mounted at the front of the paver on a 
frame equipped with suitable controls so that all vibrators can be operated at any desired 
depth within the slab or completely withdrawn from the concrete, as required.  The vibrators 
shall be automatically controlled so that they will be immediately stopped as forward motion of 
the paver ceases.  The spacing of the immersion vibrators across the paving lane shall be as 
necessary to properly consolidate the concrete, but the clear distance between vibrators shall 
not exceed 750 mm.  Spud vibrators shall operate at a frequency of not less than 135 Hz and 
an amplitude of not less than 0.75 mm and tube vibrators at a frequency of not less than 80 
Hz and an amplitude of not less than 0.75 mm, as determined by COE CRD-C 521.  The 
paver-finisher shall be equipped with a transversely oscillating screed or an extrusion plate to 
shape, compact, and smooth the surface and shall so finish the surface that no significant 
amount of hand finishing, except use of cutting straightedges, is required.  The screed or 
extrusion plate shall be constructed to provide adjustment for crown in the pavement.  The 
entire machine shall provide adjustment for variation in lane width or thickness and to prevent 
more than 200 mm of the screed or extrusion plate extending over previously placed concrete 
on either end when paving fill-in lanes.  Machines that cause displacement of properly 
installed forms or cause ruts or indentations in the prepared underlying materials and 
machines that cause frequent delays due to mechanical failures shall be replaced as directed. 

 
1.14.5.1   Paver-Finisher with Fixed Forms 
 

The paver-finisher shall be equipped with wheels designed to keep it aligned with the forms 
and to spread the load so as to prevent deformation of the forms. 
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1.14.5.2   Slipform Paver-Finisher 
 

The slipform paver-finisher shall be automatically controlled and crawler mounted with four 
padded tracks so as to be completely stable under all operating conditions.  The paver-
finisher shall finish the surface and edges so that no edge slump beyond allowable tolerance 
occurs.  Horizontal alignment shall be electronically referenced to a taut wire guideline.  
Vertical alignment shall be electronically referenced on both sides of the paver to a taut wire 
guideline, to an approved laser control system, or, only where permitted by paragraph 
Slipform Paving, to a ski operating on a completed lane.  Suitable moving side forms shall be 
provided that are adjustable and will produce smooth, even edges, perpendicular to the top 
surface and meeting specification requirements for alignment and freedom from edge slump. 

 
1.14.5.3   Longitudinal Mechanical Float 
 

A longitudinal mechanical float shall be specially designed and manufactured to smooth and 
finish the pavement surface without working excess paste to the surface.  It shall be rigidly 
attached to the rear of the paver-finisher or to a separate self-propelled frame spanning the 
paving lane.  The float plate shall be at least 1.5 m long by 200 mm wide and shall 
automatically be oscillated in the longitudinal direction while slowly moving from edge to edge 
of the paving lane, with the float plate in contact with the surface at all times. 

 
1.14.5.4   Nonrotating Pipe Float 
 

A pipe float if used, shall be a nonrotating pipe 150 to 250 mm in diameter and sufficiently 
long to span the full paving width when oriented at an angle of approximately 60 degrees with 
the centerline.  The pipe float shall be mounted on a self-propelled frame that spans the 
paving lane.  No means of applying water to the surface shall be incorporated in the pipe 
float. 

 
1.14.5.5   Other Types of Finishing Equipment 
 

Clary screeds or other rotating tube floats, or bridge deck finishers, shall not be allowed on 
the project.  Concrete finishing equipment of types other than specified above may be 
demonstrated on a test section outside the production pavement if approved in writing.  If the 
Contracting Officer's representative decides from evaluation of the test section that the 
equipment is better than the specified finishing equipment, its use will be permitted as long as 
it continues to perform better than the specified equipment. 

 
1.14.6   Curing Equipment 
 

Equipment for applying membrane-forming curing compound shall be mounted on a self-
propelled frame that spans the paving lane.  The reservoir for curing compound shall be 
constantly mechanically (not air) agitated during operation and shall contain means for 
completely draining the reservoir.  The spraying system shall consist of a mechanically 
powered pump which will maintain constant pressure during operation, an operable pressure 
gauge, and either a series of spray nozzles evenly spaced across the lane to give uniformly 
overlapping coverage or a single spray nozzle which is mounted on a carriage which 
automatically traverses the lane width at a speed correlated with the forward movement of the 
overall frame.  All spray nozzles shall be protected with wind screens.  Any hand-operated 
sprayers allowed by paragraph Membrane Curing shall be compressed air supplied by a 
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mechanical air compressor.  If the curing machine fails to apply an even coating of compound 
at the specified rate, it shall immediately be replaced. 

 
1.14.7   Texturing Equipment 
 

Texturing equipment shall be as specified below.  Before use, the texturing equipment shall 
be demonstrated on a test section, and the equipment shall be modified as necessary to 
produce the texture directed. 

 
1.14.7.1   Fabric Drag 
 

A fabric drag shall consist of a piece of material as long as the lane width securely attached to 
a separate wheel mounted frame spanning the paving lane or to one of the other similar 
pieces of equipment.  Width of the material shall provide 300 to 450 mm dragging flat on the 
pavement surface.  Length shall be at least equal to the width of the slab plus 600 mm.  The 
material shall be clean, reasonably new burlap, completely saturated with water before 
attachment to the frame and always resaturated before start of use and kept clean and 
saturated during use.  Burlap shall conform to AASHTO M 182, Class 3 or 4. 

 
1.14.8   Sawing Equipment 
 

Equipment for sawing joints and for other similar sawing of concrete shall be standard 
diamond-type concrete saws mounted on a wheeled chassis which can be easily guided to 
follow the required alignment.  Blades shall be diamond tipped.  If demonstrated to operate 
properly, abrasive blades may be used.  Wheel saws shall be saws with large diameter 
tungsten carbide tipped blades mounted on a heavy-duty chassis which will produce a saw 
kerf at least 40 mm.  All saws shall be capable of sawing to the full depth required. 

 
1.14.9   Straightedge 
 

The Contractor shall furnish and maintain at the job site, in good condition, one 4 m 
straightedge for each paving train for testing the hardened portland cement concrete 
surfaces.  These straightedges shall be constructed of aluminum or magnesium alloy and 
shall have blades of box or box-girder cross section with flat bottom, adequately reinforced to 
insure rigidity and accuracy.  Straightedges shall have handles for operation on the 
pavement. 

 
1.14.10   Profilograph 
 

The Contractor shall furnish a 7.6 m profilograph for testing the finished pavement surface.  
The profilograph shall produce a record on tape of the results of testing the pavement surface 
and shall automatically mark the Profile Index of each section tested as well as indicate and 
measure each "must grind" point, all in accordance with CDT Test 526 and as required by 
paragraph Surface Smoothness. 
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PART 2   PRODUCTS 
 
2.1   CEMENTITIOUS MATERIALS 
 

Cementitious materials shall be portland cement or portland cement in combination with 
pozzolan and shall conform to appropriate specifications listed below.  Temperature of 
cementitious materials as supplied to the project shall not exceed 65 degrees C. 

 
2.1.1   Portland Cement 
 

Portland cement shall conform to ASTM C 150, Type I or II, low-alkali. 
 
2.1.2   High-Early-Strength Portland Cement 
 

High-early-strength cement shall conform to ASTM C 150, Type III with C3A limited to 5 
percent, low-alkali. 

 
2.1.4   Pozzolan (Fly Ash) 
 
2.1.4.1   Fly Ash 
 

Fly ash shall conform to ASTM C 618, Class F, with the optional requirements in Table 1A, 2, 
and 2A, and shall have a loss of ignition not exceeding 6 percent.  Class F fly ash for use in 
mitigating alkali-aggregate reactivity shall have a calcium oxide (CaO) content less than 8 
percent. 

 
2.2   AGGREGATES 
 

In addition to the grading requirements specified for coarse aggregate and for fine aggregate, 
the combined aggregate grading shall meet the following requirements. 

 
a.  If necessary, a blending aggregate shall be used to meet the required combined 

grading.  This blending aggregate shall be batched separately.  The combined 
grading of all aggregates used, in the proportions selected, shall be computed on 
the basis of cumulative percent retained on each sieve specified for fine and coarse 
aggregate. 

 
b.  The materials selected and the proportions used shall be such that when the 

Coarseness Factor (CF) and the Workability Factor (W) are plotted on a diagram as 
described in d. below, the point thus determined shall fall within the parallelogram 
described therein. 

 
c.  The Coarseness Factor (CF) shall be determined from the following equation: 

 
CF = (cumulative percent retained on the 9.5 mm sieve)(100)/(cumulative percent retained on 
the 2.36 mm sieve) 

 
The Workability Factor (W) is defined as the cumulative percent passing the 2.36 mm sieve.  
However, W shall be adjusted, upwards only, by 2.5 percentage points for each 42 kg of 
cementitious material per cubic meter greater than 335 kg per cubic meter. 
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d.  A diagram shall be plotted using a rectangular scale with W on the Y-axis with units 
from 20 (bottom) to 45 (top), and with CF on the X-axis with units from 80 (left side) 
to 30 (right side).  On this diagram a parallelogram shall be plotted with corners at 
the following coordinates (CF-75, W-28), (CF-75, W-40), (CF-45, W-32.5), and (CF-
45, W-41).  If the point determined by the intersection of the computed CF and W 
does not fall within the above parallelogram, the grading of each size of aggregate 
used and the proportions selected shall be changed as necessary. 

 
e.  In addition, the individual percent retained on each sieve shall be plotted for the 

combined aggregate grading, on either rectangular or semi-log graph paper.  The 
graph shall show a relative smooth transition between coarse and fine aggregate 
and shall have no major valleys or peaks in the area smaller than the 23.6 mm 
sieve.  If this plot does not meet the above criteria, the grading of each size 
aggregate used and the proportions selected shall be changed as necessary. 

 
2.2.1   Coarse Aggregate 
 

Coarse aggregate shall have a satisfactory service record of at least 5 years successful 
service in three paving projects or, if a new source is used, shall meet the requirements when 
tested for resistance to freezing and thawing. 

 
2.2.1.1   Material Composition 
 

Coarse aggregate shall consist of crushed gravel, crushed stone, reclaimed portland cement 
concrete, or a combination thereof.  Reclaimed concrete pavement produced from required 
removal operations may be used for aggregate, provided it meets all requirements specified 
herein for aggregates. 

 
2.2.1.2   Quality 
 

Aggregates as delivered to the mixers shall consist of clean, hard, uncoated particles meeting 
the requirements of ASTM C 33 and other requirements specified herein.  Coarse aggregate 
shall be washed.  Washing shall be sufficient to remove dust and other coatings. 

 
2.2.1.3   Particle Shape Characteristics 
 

Particles of the coarse aggregate shall be generally spherical or cubical in shape.  The 
quantity of flat and elongated particles in any size group shall not exceed 20 percent by 
weight as determined by COE CRD-C 119.  A flat particle is defined as one having a ratio of 
width to thickness greater than 3; an elongated particle is one having a ratio of length to width 
greater than 3. 

 
2.2.1.4   Size and Grading 
 

The nominal maximum size of the coarse aggregate shall be 37.5 mm, and shall meet the 
size groups below.  When the nominal maximum coarse size is greater than 25 mm, the 
aggregates shall be furnished in two size groups as follows: 
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      Nominal Maximum Size, mm              Size Group 
 
                                             ASTM C 33 
                19                       No. 67 (4.75 to 19 mm) 
 
                                                   ASTM C 33 
                37.5                    No. 4 (19 to 37.5 mm) 
 

The grading of the coarse aggregate within the separated size groups shall conform to the 
requirements of ASTM C 33, Sizes 67 and 4 as delivered to the mixer. 

 
2.2.1.5   Deleterious Materials - Airfield Pavements 
 

The amount of deleterious material in each sieve size of coarse aggregate shall not exceed 
the limits shown in Table 5 below, determined in accordance with the test methods shown. 

 
TABLE 5 

LIMITS OF DELETERIOUS MATERIALS IN COARSE AGGREGATE 
FOR AIRFIELD PAVEMENTS 

 
  Materials       Percentage by Mass 
 
  Clay lumps and friable                        0.2 
  particles (ASTM C 142) 
 
  Shale (a) (ASTM C 295)                     0.1 
 
  Material finer than 0.075 mm              0.5 
  (No. 200 sieve) (b) (ASTM C 117) 
 
  Lightweight particles (c)                      0.2 
  (ASTM C 123) 
 
  Clay ironstone (d)                               0.1 
  (ASTM C 295) 
 
  Chert and cherty stone (less than       0.1 
  2.40 Mg/cubic meter density SSD 
  (2.40 Sp. Gr.)) (e) (ASTM C 295) 
 
  Claystone, mudstone, and                  0.1 
  siltstone (f) (ASTM C 295) 
 
  Shaly and argillaceous                       0.2 
  limestone (g) (ASTM C 295) 
 
  Other soft particles                             1.0 
  COE CRD-C 130 
 
  Total of all deleterious                        1.0 
  substances exclusive of material 
  finer than 0.075 mm (No. 200 sieve) 
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a.  Shale is defined as a fine-grained, thinly laminated or fissile sedimentary rock.  It is 
commonly composed of clay or silt or both.  It has been indurated by compaction or 
by cementation, but not so much as to have become slate. 

 
b.  Limit for material finer than 0.075 mm (No. 200 sieve) will be increased to 1.5 percent 

for crushed aggregates if the fine material consists of crusher dust that is 
essentially free from clay or shale. 

 
c.  The separation medium shall have a density of 2.0 Mg/cubic meter (Sp. Gr. of 2.0).  

This limit does not apply to coarse aggregate manufactured from blast-furnace slag 
unless contamination is evident. 

 
d.  Clay ironstone is defined as an impure variety of iron carbonate, iron oxide, hydrous 

iron oxide, or combinations thereof, commonly mixed with clay, silt, or sand.  It 
commonly occurs as dull, earthy particles, homogeneous concretionary masses, or 
hard-shell particles with soft interiors.  Other names commonly used for clay 
ironstone are "chocolate bars" and limonite concretions. 

 
e.  Chert is defined as a rock composed of quartz, chalcedony or opal, or any mixture of 

these forms of silica.  It is variable in color.  The texture is so fine that the individual 
mineral grains are too small to be distinguished by the unaided eye.  Its hardness is 
such that it scratches glass but is not scratched by a knife blade.  It may contain 
impurities such as clay, carbonates, iron oxides, and other minerals.  Other names 
commonly applied to varieties of chert are:  flint, jasper, agate, onyx, hornstone, 
porcellanite, novaculite, sard, carnelian, plasma, bloodstone, touchstone, 
chrysoprase, heliotrope, and petrified wood.  Cherty stone is defined as any type of 
rock (generally limestone) that contains chert as lenses and nodules, or irregular 
masses partially or completely replacing the original stone. 

 
f.  Claystone, mudstone, or siltstone, is defined as a massive fine-grained sedimentary 

rock that consists predominantly of indurated clay or silt without laminations or 
fissility.  It may be indurated either by compaction or by cementation. 

 
g.  Shaly limestone is defined as limestone in which shale occurs as one or more thin 

beds or laminae.  These laminae may be regular or very irregular and may be 
spaced from a few inches down to minute fractions of an inch.  Argillaceous 
limestone is defined as a limestone in which clay minerals occur disseminated in 
the stone in the amount of 10 to 50 percent by weight of the rock; when these make 
up from 50 to 90 percent, the rock is known as calcareous (or dolomitic) shale (or 
claystone, mudstone, or siltstone). 

 
2.2.1.6   Testing Sequence  Deleterious Materials -- Airfields Only 
 

The size of the sample shall be at least 90 kg for the 19 to 37 mm size and 12 kg for the 4.75 
to 19 mm coarse aggregate and 5 kg for the fine aggregate.  The Contractor shall provide 
facilities for the ready procurement of representative test samples.  Samples shall be taken 
and tested by and at the expense of the Contractor, using appropriate Corps of Engineers 
laboratory and ASTM test methods.  Additional tests and analyses of aggregates at various 
stages in the processing and handling operations may be made by the Government at the 
discretion of the Contracting Officer.  Such Government testing will not relieve the Contractor 
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of any of its testing responsibilities.  The testing procedure on each sample of coarse 
aggregate for compliance with limits on deleterious materials shall be as follows: 

 
Step 1:  Test approximately one-fifth of sample for material finer than the 0.075 mm sieve. 

 
Step 2:  Wash off material finer than 0.075 mm sieve from the remainder of the sample and 
recombine the remainder with material retained on the 0.075 mm sieve from Step 1. 

 
Step 3:  Test remaining full sample for clay lumps and friable particles and remove. 

 
Step 4:  Test remaining full sample for lightweight particles and remove, and then for chert 
and/or cherty stone with SSD density of less than 2.40 Mg/cubic meter (Sp. Gr. 2.40) and 
remove. 

 
Step 5:  Test remaining sample for clay-ironstone, shale, claystone, mudstone, siltstone, 
shaly and/or argillaceous limestone, and remove. 

 
Step 6:  Test approximately one-fifth of remaining full sample for other soft particles. 

 
Determination of deleterious materials listed in Steps 4 and 5 shall be performed by an 
individual specifically trained in petrographic identification.  The individual selected to perform 
the identification of these deleterious materials shall be subject to approval and, at least 10 
days before any individual is proposed to commence this type of work, the Contractor shall 
submit a written resume of the individual's training and experience for approval by the 
CEWES Laboratory.  The Contractor will not be entitled to any extension of time or additional 
payment due to any delays caused by the testing, evaluation, or personnel requirements. 

 
2.2.1.7   Resistance to Freezing and Thawing 
 

Coarse aggregate not having a satisfactory demonstrable service record shall have a 
durability factor of 50 or more when subjected to freezing and thawing in concrete in 
accordance with COE CRD-C 114. 

 
2.2.1.8   Resistance to Abrasion 
 

Coarse aggregate shall not show more than 40 percent loss when subjected to the Los 
Angeles abrasion test in accordance with ASTM C 131. 

 
2.2.1.9   Alkali-Aggregate Reactivity 
 

Fine and Coarse aggregates to be used in all concrete shall be evaluated and tested by the 
Contractor for alkali-aggregate reactivity in accordance with ASTM C 1260. Both coarse 
aggregate size groups shall be tested if from different sources.  Test results shall have a 
measured expansion equal to or less than 0.08 percent at 16 days. Should the test data 
indicate an expansion greater than 0.08 percent, the aggregate(s) shall be rejected, or 
additional testing, using a modified version of ASTM C 1260 shall be performed by the 
Contractor as described below.  ASTM C 1260 shall be modified as follows to include the 
following option: 
 

a. Utilize the Contractor's proposed low alkali portland cement and Class "F" fly ash in 
combination for the test proportioning.  Class "F" fly ash shall contain less than 8 percent 
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Calcium Oxide (CaO) and shall be used in the range of 25 percent to 35 percent of the 
total cementitious material by mass. The quantity shall be determined that will meet all 
the requirements of these specifications and that which will lower the expansion equal to 
or less than 0.08 percent at 16 days. 

 
If the above option does not lower the expansion equal to or less than 0.08 percent at 16 
days, the aggregates(s) shall be rejected and the Contractor shall submit new aggregate 
sources for retesting. The results of the testing shall be submitted to the Contracting Officer 
for evaluation and acceptance. 

 
2.2.2   Fine Aggregate 
 

Fine aggregate shall have a service record of at least 5 years satisfactory service in three 
paving projects or, if a new source is used, shall meet the requirements for resistance to 
freezing and thawing. 

 
2.2.2.1   Composition 
 

Fine aggregate shall consist of natural sand, manufactured sand, or a combination of the two, 
and shall be composed of clean, hard, durable particles.  Fine aggregate shall consist of the 
minus 10 mm material from the reclaimed portland cement concrete or a combination of the 
crushed reclaimed concrete blended with sand.  If insufficient fine aggregate is available from 
the recycling process, the additional material shall be natural sand, manufactured sand or a 
combination thereof meeting all requirements specified.  Irrespective of the source from which 
it is obtained, all fine aggregate shall be composed of clean, hard, durable particles meeting 
the requirements of ASTM C 33.  Each type of fine aggregate shall be stockpiled and batched 
separately.  Any degree of contamination will be cause for the rejection of the entire stockpile. 

 
2.2.2.2   Particle Shape 
 

Particles of the fine aggregate shall be generally spherical or cubical in shape. 
 
2.2.2.3   Grading 
 

Grading of the fine aggregate, as delivered to the mixer, shall conform to the requirements of 
ASTM C 33.  In addition, the fine aggregate, as delivered to the mixer, shall have a fineness 
modulus of not less than 2.50 nor more than 3.00.  The grading of the fine aggregate also 
shall be controlled so that the fineness moduli of at least nine of every set of ten consecutive 
samples of the fine aggregate, as delivered to the mixer, will not vary more than 0.15 from the 
average fineness moduli of all samples previously taken.  The fineness modulus shall be 
determined by COE CRD-C 104. 

 
2.2.2.4   Deleterious Material 
 

The amount of deleterious material in the fine aggregate shall not exceed the following limits 
by mass: 
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                   Material                           Percentage by Mass 
 
  Clay lumps and friable particles ASTM C 142                       1.0 
 
  Material finer than 0.075 mm (No. 200 sieve) ASTM C 117        3.0 
 
  Lightweight particles ASTM C 123 using a medium                    0.5 
  with a density of 2.0 Mg/cubic meter (Sp. Gr. of 2.0)) 
 
                      Total of all above                                                     3.0 
 
2.2.2.5   Resistance to Freezing and Thawing 
 

Fine aggregate not having a satisfactory demonstrable service record shall have a durability 
factor of 50 or more when subjected to freezing and thawing in concrete in accordance with 
COE CRD-C 114. 

 
2.2.2.6   Alkali-Aggregate Reactivity 
 

Fine aggregates shall be tested as required for coarse aggregates. 
 
2.3   CHEMICAL ADMIXTURES 
 
2.3.1   Air-Entraining Admixtures 
 

The air-entraining admixture shall conform to ASTM C 260 and shall consistently entrain the 
air content in the specified ranges under field conditions.  The air-entraining admixture shall 
be in a solution of suitable concentration for field use. 

 
2.3.2   Accelerator 
 

An accelerator shall be used only when specified in paragraph SPECIFIED CONCRETE 
STRENGTH AND OTHER PROPERTIES and shall not be used to reduce the amount of 
cementitious material used.  Accelerator shall conform to ASTM C 494, Type C.  Calcium 
chloride and admixtures containing calcium chloride shall not be used. 

 
2.3.3   Retarder 
 

A retarding admixture shall meet the requirements of ASTM C 494, Type B, except that the 6-
month and 1-year compressive strength tests are waived.  The use of the admixture is at the 
option of the Contractor, but shall not be used to reduce the amount of cementitious material. 

 
2.3.4   Water-Reducer 
 

A water-reducing admixture shall meet the requirements of ASTM C 494, Type A or D except 
that the 6-month and 1-year compressive strength tests are waived.  The admixture may be 
added to the concrete mixture only when its use is approved or directed, and only when it has 
been used in mixture proportioning studies to arrive at approved mixture proportions. 
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2.4   CURING MATERIALS 
 
2.4.1   Membrane Forming Curing Compound 
 

Membrane forming curing compound shall be a white pigmented compound conforming to 
COE CRD-C 300. 

 
2.4.2   Burlap 
 

Burlap used for curing shall conform to AASHTO M 182, Class 3 or 4.  Materials shall be new 
or shall be clean materials never used for anything other than curing concrete. 

 
2.5   WATER 
 

Water for mixing and curing shall be fresh, clean, potable, and free of injurious amounts of oil, 
acid, salt, or alkali, except that non-potable water may be used if it meets the requirements of 
COE CRD-C 400. 

 
2.6   JOINT MATERIALS 
 
2.6.1   Expansion Joint Material 
 

Expansion joint filler shall be a preformed material conforming to ASTM D 1752 Type I, II, or 
III.  Expansion joint filler shall be 20 mm thick. 

 
2.6.2   Slip Joint Material 
 

Slip joint material shall be 6 mm thick expansion joint filler conforming to ASTM D 1752. 
 
2.7   REINFORCING 
 

All reinforcement shall be free from loose, flaky rust, loose scale, oil, grease, mud, or other 
coatings that might reduce the bond with concrete.  Removal of thin powdery rust and tight 
rust is not required.  However, reinforcing steel which is rusted to the extent that it does not 
conform to the required dimensions or mechanical properties shall not be used. 

 
2.8   DOWELS 
 
2.8.1   Dowels 
 

Dowels shall be single piece bars fabricated or cut to length at the shop or mill before delivery 
to the site.  Dowels shall be free of loose, flaky rust and loose scale and shall be clean and 
straight.  Dowels may be sheared to length provided that the deformation from true shape 
caused by shearing does not exceed 1 mm on the diameter of the dowel and does not extend 
more than 1 mm from the end of the dowel.  Dowels shall be plain (non-deformed) steel bars 
conforming to ASTM A 615/A 615M, Grade 40 or 60; ASTM A 616/A 616M, Grade 50 or 60; 
or ASTM A 617/A 617M, Grade 40 or 60; or shall be steel pipe conforming to ASTM A 53, 
extra strong, as indicated.  If split dowels are proposed for use, a complete description of the 
materials and installation procedures shall be submitted for approval at least 15 days before 
start of construction.  Paint for dowels shall conform to MIL-DTL-24441/20A. 

 



02002/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02753(A) - 35 R0001 
 

2.9   EPOXY RESIN 
 

All epoxy-resin materials shall be two-component materials conforming to the requirements of 
ASTM C 881, Class as appropriate for each application temperature to be encountered, 
except that in addition, the materials shall meet the following requirements: 

 
a.  Material for use for embedding dowels and anchor bolts shall be Type IV, Grade 3. 

 
b.  Material for use as patching materials for complete filling of spalls, wide cracks, and 

other voids and for use in preparing epoxy resin mortar shall be Type III, Grade as 
approved. 

 
c.  Material for use for injecting cracks shall be Type IV, Grade 1. 

 
d.  Material for bonding freshly mixed portland cement concrete or mortar or freshly 

mixed epoxy resin concrete or mortar to hardened concrete shall be Type V, Grade 
as approved. 

 
2.10   SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES 
 
2.10.1   Specified Flexural Strength 
 

Specified flexural strength, R, for concrete is 4.48 MPa (650 psi) at 28 days, as determined by 
tests made in accordance with ASTM C 78 of beams fabricated and cured in accordance with 
ASTM C 192/C 192M or as determined by equivalent flexural strength for acceptance as 
specified in paragraph, Flexural Strength.  Maximum allowable water-cementitious material 
ratio is 0.45.  The water-cementitious material ratio will be the equivalent water-cement ratio 
as determined by conversion from the weight ratio of water to cement plus pozzolan, silica 
fume, and ground granulated blast furnace slag by the mass equivalency method described in 
ACI 211.1.  The concrete shall be air-entrained with a total air content of 6 plus or minus 1.5 
percentage points, at the point of placement.  Air content shall be determined in accordance 
with ASTM C 231.  The maximum allowable slump of the concrete at the point of placement 
shall be 50 mm for pavement constructed with fixed forms.  For slipformed pavement, at the 
start of the project, the Contractor shall select a maximum allowable slump which will produce 
in-place pavement meeting the specified tolerances for control of edge slump. 

 
2.10.2   Concrete Temperature 
 

The temperature of the concrete as delivered shall conform to the requirements of 
paragraphs, Paving in Hot Weather and Paving in Cold Weather.  Temperature of concrete 
shall be determined in accordance with ASTM C 1064/C 1064M. 

 
2.10.3   Concrete Strength for Final Acceptance 
 

The strength of the concrete will be considered acceptable when the average equivalent 28-
day Flexural strengths for each lot are above the 'Specified Flexural Strength' as determined 
by correlation with 14-day compressive strength tests specified in paragraph MIXTURE 
PROPORTIONS BY CONTRACTOR for 28-day flexural Strength, and no individual set (2 
cylinders per sublot) in the lot are 170 kPa or more below the equivalent 'Specified Flexural 
Strength'.  If any lot or sublot, respectively, fails to meet the above criteria, the lot or sublot 
shall be removed and replaced at no additional cost to the Government.  This is in addition to 
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and does not replace the average strength required for day-to-day CQC operations as 
specified in paragraph Average Flexural Strength Required for Mixtures. 

 
2.11   MIXTURE PROPORTIONS BY CONTRACTOR 
 
2.11.1   Composition 
 

Concrete shall be composed of cementitious material, water, fine and coarse aggregates, and 
admixtures.  The cementitious material shall be portland cement or only portland cement in 
combination with pozzolan.  Pozzolan, if used with non alkali reactive aggregates, shall 
consist of not less than 15 percent of the cementitious material by mass and not more than 35 
percent.  If class F fly ash is required to mitigate potential alkali-aggregate reactivity, the 
percentage by mass determined from the modified ASTM C 1260 testing shall be used in the 
mixture proportioning studies.  The total cementitious material content shall be at least 310 
kg/cubic meter (517 lb./cu. Yd).  Admixtures shall consist of air entraining admixture and may 
also include, as approved, accelerator, retarder, and/or water-reducing admixture.  If water-
reducer is used, it shall be used only at the dosage determined during mixture proportioning 
studies.  High range water-reducing admixtures and admixtures to produce flowable concrete 
shall not be used. 

 
2.11.2   Concrete Proportioning Studies, Pavement Concrete 
 

Trial design batches, mixture proportioning studies, and testing requirements shall be the 
responsibility of the Contractor.  Mixture proportioning studies shall be performed by a 
commercial laboratory, inspected by the Government, and approved in writing.  The 
laboratory performing the mixture proportioning shall conform with ASTM C 1077.  Strength 
requirements during mixture proportioning studies shall be based on flexural strength as 
determined by test specimens fabricated in accordance with ASTM C 192/C 192M and tested 
in accordance with ASTM C 78.  Samples of all materials used in mixture proportioning 
studies shall be representative of those proposed for use on the project and shall be 
accompanied by the manufacturer's or producer's test reports indicating compliance with 
these specifications.  Trial mixtures having proportions, slumps, and air content suitable for 
the work shall be based on methodology described in ACI 211.1, modified as necessary to 
accommodate flexural strength. 

 
2.11.2.1   Water-Cement Ratio 
 

At least three different water-cement ratios, which will produce a range of strength 
encompassing that required on the project, shall be used.  The maximum allowable water-
cement ratio required in paragraph Maximum Water-Cement Ratio will be the equivalent 
water-cement ratio as determined by conversion from the mass ratio of water to cement plus 
pozzolan by the weight equivalency method as described in ACI 211.1.  Laboratory trial 
mixtures shall be proportioned for maximum permitted slump and air content. 

 
2.11.2.2   Trial Mixture Studies 
 

Separate sets of trial mixture studies shall be made for each combination of cementitious 
materials and each combination of admixtures proposed for use.  No combination of either 
shall be used until proven by such studies, except that, if approved in writing and otherwise 
permitted by these specifications, an accelerator or a retarder may be used without separate 
trial mixture study.  Separate trial mixture studies shall also be made for concrete for any 
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placing method proposed which requires special properties.  The temperature of concrete in 
each trial batch shall be reported.  Each mixture shall be designed to promote easy and 
suitable concrete placement, consolidation and finishing, and to prevent segregation and 
excessive bleeding.  Concrete proportioning studies shall be performed using the following 
procedures: 

 
2.11.2.3   Mixture Proportioning for 28-day Flexural Strength 
 

The following step by step procedure shall be followed: 
 

a.  Fabricate all beams and cylinders for each mixture from the same batch or blend of 
batches.  Fabricate and cure all beams and cylinders in accordance with ASTM C 
192/C 192M, using 152 x 152 mm beams and 152 x 305 mm cylinders. 

 
b.  Test beams in accordance with ASTM C 78, cylinders in accordance with ASTM C 

39. 
 

c.  Fabricate and cure test beams from each mixture for 3, 7, 14, and 28-day flexural 
tests; 6 beams to be tested per age. 

 
d.  Fabricate and cure test cylinders from each mixture for 3, 7, 14, and 28-day 

compressive strength tests; 6 cylinders to be tested per age. 
 

e.  Using the average strength for each w/c at each age, plot all results from each of the 
three mixtures on separate graphs for w/c versus: 

 
3-day flexural strength 
7-day compressive strength 
14-day flexural strength 
28-day flexural strength 

 
3-day compressive strength 
7-day compressive strength 
14-day compressive strength 
28-day compressive strength 

 
f.  From these graphs select a w/c that will produce a mixture giving a 28-day flexural 

strength equal to the required strength determined in accordance with paragraph 
"Average Flexural Strength Required for Mixtures". 

 
g.  Using the above selected w/c, select from the graphs the expected 3, 7, 14, 28-day 

flexural strengths and the expected 3, 7, 14, 28-day compressive strengths for the 
mixture. 

 
h.  From the above expected strengths for the selected mixture determine the following 

Correlation Ratios: 
 

(1)  Ratio of the 14-day compressive strength of the selected mixture to the 28-day 
flexural strength of the mixture (for acceptance). 
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(2)  Ratio of the 7-day compressive strength of the selected mixture to the 28-day 
flexural strength of the mixture (for CQC control). 

 
i.  If there is a change in materials, additional mixture design studies shall be made 

using the new materials and new Correlation Ratios shall be determined. 
 

j.  No concrete pavement shall be placed until the Contracting Officer has approved the 
Contractor's mixture proportions. 

 
2.11.3   Contractor Quality Control for Average Flexural Strength 
 

The Contractor's day to day production shall be Controlled (CQC) in accordance with the 
criteria herein, in the following subparagraphs, and in par. 'Concrete Strength Testing for 
CQC'.  This is entirely different from the acceptance requirements of par. 'Concrete Strength 
for Final Acceptance', and it is mandatory that both sets of requirements must be met.  If at 
any time, the 'equivalent average 28-day flexural strength', for any lot, as determined by 
correlation with results of 7-day compressive test specimens, is 410 kPa or more below the 
required equivalent average 28-day flexural strength', as specified below, the paving 
operation shall be stopped and the Contractor shall take necessary steps to improve the 
mixture proportioning, materials, or the batching and mixing to increase the strength.  The 
paving operations shall not recommence until the Contracting Officer has approved the 
Contractor's Proposed changes in writing. 

 
2.11.3.1   Average CQC Flexural Strength Required for Mixtures 
 

In order to ensure meeting, the strength requirements specified in paragraph SPECIFIED 
CONCRETE STRENGTH AND OTHER PROPERTIES, during production, the mixture 
proportions selected during mixture proportioning studies and used during construction shall 
produce a required average CQC flexural strength exceeding the specified strength, R, by the 
amount indicated below.  This required average CQC flexural strength, Ra, will be used only 
for CQC operations as specified in paragraph TESTING AND INSPECTION FOR 
CONTRACTOR QUALITY CONTROL and as specified in the previous paragraph.  During 
production, the required Ra shall be adjusted (increased or decreased), as appropriate and 
as approved, based on the standard deviation of equivalent 90-day strengths being attained 
during paving. 

 
a.  From Previous Test Records:  Where a concrete production facility has previous test 

records, a standard deviation shall be established in accordance with the applicable 
provisions of ACI 214.3R.  Test records from which a standard deviation is 
calculated shall represent materials, quality control procedures, and conditions 
similar to those expected, shall represent concrete produced to meet a specified 
flexural strength or strengths within 1 MPa of the 28-day flexural strength specified 
for the proposed work, and shall consist of at least 30 consecutive tests.  A strength 
test shall be the average of the strengths of two specimens made from the same 
sample of concrete and tested at 28 days.  Required average CQC flexural 
strength, Ra, used as the basis for selection of concrete proportions shall be the 
value from the equation that follows, using the standard deviation as determined 
above: 

 
Ra = R + 1.34S 
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Where:  S    = standard deviation 
R    = specified flexural strength 
Ra = required average flexural strength 

 
Where a concrete production facility does not have test records meeting the 
requirements above but does have a record based on 15 to 29 consecutive tests, a 
standard deviation shall be established as the product of the calculated standard 
deviation and a modification factor from the following table: 

 
                                          MODIFICATION FACTOR 
           
              NUMBER OF TESTS                FOR STANDARD DEVIATION 
                           15                                   1.16 
                           20                                   1.08 
                           25                                  1.03 
                           30 or more                               1.00 
 

b.  Without Previous Test Records:  When a concrete production facility does not have 
sufficient  field strength test records for calculation of the standard deviation, the 
required average strength, Ra, shall be determined by adding 15 percent to the 
specified flexural strength, R. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION FOR PAVING 
 

Before commencing paving, the following shall be performed.  Surfaces to receive concrete 
shall be prepared as specified below.  If used, forms shall be in place, cleaned, coated, and 
adequately supported.  Any reinforcing steel needed shall be at the paving site.  All 
transporting and transfer equipment shall be ready for use, clean, and free of hardened 
concrete and foreign material.  Equipment for spreading, consolidating, screeding, finishing, 
and texturing concrete shall be at the paving site, clean and in proper working order.  All 
equipment and material for curing and for protecting concrete from weather or mechanical 
damage shall be at the paving site, in proper working condition, and in sufficient amount for 
the entire placement.  When hot, windy conditions during paving appear probable, equipment 
and material shall be at the paving site to provide windbreaks, shading, fogging, or other 
action to prevent plastic shrinkage cracking or other damaging drying of the concrete. 

 
3.2   CONDITIONING OF UNDERLYING MATERIAL 
 
3.2.1   General Procedures 
 

The underlying base course material upon which concrete is to be placed shall be clean, 
damp, and free from debris, waste concrete or cement, frost, ice, and standing or running 
water.  Prior to setting forms or placement of concrete, the underlying material shall be well 
drained and shall have been satisfactorily graded and uniformly compacted in accordance 
with the applicable Section of these specifications.  The surface of the subgrade or base 
course shall be tested as to crown, elevation, and density in advance of setting forms or of 
concrete placement using slip-form techniques.  High areas shall be trimmed to proper 
elevation.  Low areas shall be filled and compacted to a condition similar to that of 
surrounding grade, or filled with concrete monolithically with the pavement.  Where low areas 
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are filled with concrete, the areas shall be marked, as approved, and cores for thickness 
determinations as required by paragraph, Flexural Strength and Thickness shall not be drilled 
in those areas.  Any underlying material disturbed by construction operations shall be 
reworked and recompacted to specified density immediately in front of the paver.  If a slipform 
paver is permitted and is used, the same underlying material under the paving lane shall be 
continued beyond the edge of the lane a sufficient distance and shall be thoroughly 
compacted and true to grade to provide a suitable trackline for the slipform paver and firm 
support for the edge of the paving lane.  Where an open-graded granular base is required 
under the concrete, the Contractor shall select paving equipment and procedures which will 
operate properly on the base course without causing displacement or other damage. 

 
3.2.2   Traffic on Underlying Material 
 

After the underlying material has been prepared for concrete placement, no equipment shall 
be permitted thereon.  Subject to specific approval, crossing of the prepared base course at 
specified intervals for construction purposes may be permitted, provided rutting or 
indentations do not occur; however, if traffic has been allowed to use the prepared base 
course, the surface shall be reworked and reprepared to the satisfaction of the Contracting 
Officer before concrete is placed. 

 
3.3   WEATHER LIMITATIONS 
 
3.3.1   Placement and Protection During Inclement Weather 
 

The Contractor shall not commence placing operations when heavy rain or other damaging 
weather conditions appear imminent.  At all times when placing concrete, the Contractor shall 
maintain on-site sufficient waterproof cover and means to rapidly place it over all unhardened 
concrete or concrete that might be damaged by rain.  Placement of concrete shall be 
suspended whenever rain or other damaging weather commences to damage the surface or 
texture of the placed unhardened concrete, washes cement out of the concrete, or changes 
the water content of the surface concrete.  All unhardened concrete shall be immediately 
covered and protected from the rain or other damaging weather.  Any pavement damaged by 
rain or other weather shall be completely removed and replaced at the Contractor's expense 
as specified in paragraph, Repair, Removal, Replacement of Slabs. 

 
3.3.2   Paving in Hot Weather 
 

When the ambient temperature during paving is expected to exceed 32 degrees C, the 
concrete shall be properly placed and finished in accordance with procedures previously 
submitted and as specified herein.  The concrete temperature at time of delivery to the forms 
shall not exceed the temperature shown in the table below when measured in accordance 
with ASTM C 1064/C 1064M.  Cooling of the mixing water or aggregates or placing in the 
cooler part of the day may be required to obtain an adequate placing temperature.  An 
approved retarder may be used to facilitate placing and finishing.  Steel forms and reinforcing 
shall be cooled as approved prior to concrete placement when steel temperatures are greater 
than 49 degrees C.  Transporting and placing equipment shall be cooled or protected if 
necessary to maintain proper concrete-placing temperature.  Concrete shall be placed 
continuously and rapidly at a rate of not less than 30 m of paving lane per hour.  The finished 
surfaces of the newly laid pavement shall be kept damp by applying a fog spray (mist) with 
approved spraying equipment until the pavement is covered by the curing medium.  If 
necessary, wind screens shall be provided to protect the concrete from an evaporation rate in 
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excess of 1 kg/square meter per hour, as determined by method shown in Figure 2.1.5 of ACI 
305R. 

 
Maximum Allowable Concrete Placing Temperature 

 
    Relative Humidity, Percent,                   Maximum Allowable Concrete 
    During Time of Concrete Placement     Temperature in Degrees C 
         Greater than 60                                            33 
              40-60                                                       30 
         Less than 40                                                 27 
 
3.3.3   Prevention of Plastic Shrinkage Cracking 
 

During hot weather with low humidity, and particularly with appreciable wind, the Contractor 
shall develop and institute measures to prevent plastic shrinkage cracks from developing.  
Particular care shall be taken if plastic shrinkage cracking is potentially imminent and 
especially if it has developed during a previous placement.  Periods of high potential for 
plastic shrinkage cracking can be anticipated by use of Fig. 2.1.5 of ACI 305R.  In addition to 
the protective measures specified in the previous paragraph, the concrete placement shall be 
further protected by erecting shades and windbreaks and by applying fog sprays of water, 
sprinkling, ponding, or wet covering.  When such water treatment is stopped, curing 
procedures shall be immediately commenced.  Plastic shrinkage cracks that occur shall be 
filled by injection of epoxy resin as directed, after the concrete hardens.  Plastic shrinkage 
cracks shall never be troweled over or filled with slurry. 

 
3.3.4   Paving in Cold Weather 
 

Special protection measures, as submitted and approved, and as specified herein, shall be 
used if freezing temperatures are anticipated before the expiration of the specified curing 
period.  The ambient temperature of the air at the placing site and the temperature of 
surfaces to receive concrete shall be not less 5 degrees C.  However, placement may begin 
when both the ambient temperature and the temperature of the underlying material are at 
least 2 degrees C and rising.  When the ambient temperature is less than 10 degrees C, the 
temperature of the concrete when placed shall be not less than 10 degrees C nor more than 
25 degrees C.  Heating of the mixing water or aggregates will be required to regulate the 
concrete placing temperature.  Materials entering the mixer shall be free from ice, snow, or 
frozen lumps.  Salt, chemicals or other materials shall not be incorporated in the concrete to 
prevent freezing.  Upon written approval, chemical admixture conforming to ASTM C 494 
Type C or E may be used provided it contains no calcium chloride.  Calcium chloride shall not 
be used at any time.  Covering and other means shall be provided for maintaining the 
concrete at a temperature of at least 10 degrees C for not less than 72 hours after placing, 
and at a temperature above freezing for the remainder of the curing period.  Pavement 
damaged by freezing shall be completely removed and replaced at the Contractor's expense 
as specified in paragraph REPAIR, REMOVAL, REPLACEMENT OF SLABS. 

 
3.4   CONCRETE PRODUCTION 
 

Batching, mixing, and transporting equipment shall have a capacity sufficient to maintain a 
continuous, uniform forward movement of the paver of not less than 0.8 m per minute.  
Concrete shall be deposited in front of the paver within 45 minutes from the time cement has 
been charged into the mixing drum, except that if the ambient temperature is above 32 



02002/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02753(A) - 42 R0001 
 

degrees C, the time shall be reduced to 30 minutes.  No water shall be added to the concrete 
after it is batched.  Every load of concrete delivered to the paving site shall be accompanied 
by a batch ticket from the operator of the batching plant.  Tickets shall be on approved forms 
and shall show at least the mass, or volume, of all ingredients in each batch delivered, and 
the time of day.  Tickets shall be delivered to the placing foreman who shall keep them on file 
and deliver them to the Government weekly. 

 
3.4.1   Batching and Mixing Concrete 
 

The batching and mixing equipment and the operation thereof shall conform to the 
requirements of paragraph EQUIPMENT and as specified herein.  All equipment shall be kept 
clean and in operable condition at all times.  Scale pivots and bearings shall be kept clean 
and free of rust.  Any equipment which fails to perform as specified shall immediately be 
removed from use until properly repaired and adjusted, or replaced. 

 
3.4.2   Transporting and Transfer - Spreading Operations 
 

The transporting and transfer equipment and the operation thereof shall conform to the 
requirements of paragraph EQUIPMENT and as specified herein.  All equipment shall be kept 
clean and in operable condition at all times.  Non-agitating equipment shall be used only on 
smooth roads and for haul time less than 15 minutes at all times during the work day.  No 
transporting equipment shall be allowed to operate on the prepared and compacted 
underlying material in front of the paver-finisher.  A traveling surge hopper shall be used to 
accept the concrete from the transporting equipment, store it as necessary, and feed it evenly 
across the paving lane at a depth which permits the paver to operate efficiently and at a rate 
that permits the paver to have a continuous forward movement.  Concrete shall be deposited 
as close as possible to its final position in the paving lane.  All equipment shall be operated to 
discharge and transfer concrete without segregation.  In no case shall dumping of concrete in 
discrete piles be permitted.  No transfer or spreading operation which requires the use of 
front-end loaders, dozers, or similar equipment to distribute the concrete will be permitted.  All 
batching and mixing, transporting, transferring, paving, and finishing shall be properly 
coordinated and controlled such that the paver-finisher has a continuous forward movement 
at a reasonably uniform speed from beginning to end of each paving lane, except for 
inadvertent equipment breakdown.  Failure to achieve this shall require the Contractor to halt 
operations, regroup, and modify operations to achieve this requirement. 

 
3.5   PAVING 
 
3.5.1   General Requirements 
 

The paving and finishing equipment and the operation thereof shall conform to the 
requirements of paragraph EQUIPMENT and as specified herein.  All equipment shall be kept 
clean and properly operable at all times.  Pavement shall be constructed with paving and 
finishing equipment utilizing rigid fixed forms or by use of slipform paving equipment.  Paving 
and finishing equipment and procedures shall be capable of constructing paving lanes of the 
required width at a rate of at least 30 m of paving lane per hour on a routine basis.  Paving 
equipment and its operation shall be controlled, and coordinated with all other operations, 
such that the paver-finisher has a continuous forward movement, at a reasonably uniform 
speed, from beginning to end of each paving lane, except for inadvertent equipment 
breakdown.  Workmen with foreign material on their footwear or construction equipment that 
might deposit foreign material shall not be permitted to walk or operate in the plastic concrete. 
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3.5.2   Consolidation 
 

Concrete shall be consolidated with the specified type of lane-spanning, gang-mounted, 
mechanical, immersion type vibrating equipment mounted in front of the paver, 
supplemented, in rare instances as specified, by hand-operated vibrators.  Gang-mounted 
vibrator spuds shall be spaced so as to thoroughly consolidate the entire paving lane, but not 
more than 750 mm spacing, and with the outside vibrators not more than 300 mm from the 
edge of the lane.  The vibrators shall be inserted into the concrete to a depth that will provide 
the best full-depth consolidation but not closer to the underlying material than 50 mm.  The 
vibrators or any tamping units in front of the paver shall be automatically controlled so that 
they shall be stopped immediately as forward motion ceases.  Excessive vibration shall not 
be permitted.  If the vibrators cause visible tracking in the paving lane, the paving operation 
shall be stopped and equipment and operations modified to prevent it.  Concrete in small, 
odd-shaped slabs or in isolated locations inaccessible to the gang-mounted vibration 
equipment shall be vibrated with an approved hand-operated immersion vibrator.  Vibrators 
shall not be used to transport or spread the concrete.  Hand-operated vibrators shall not be 
operated in the concrete at one location for more than 20 seconds.  For each paving train, at 
least one additional vibrator spud, or sufficient parts for rapid replacement and repair of 
vibrators shall be maintained at the paving site at all times.  Any evidence of inadequate 
consolidation (honeycomb along the edges, large air pockets, or any other evidence) shall 
require the immediate stopping of the paving operation and approved adjustment of the 
equipment or procedures. 

 
3.5.3   Operation 
 

When the paver approaches a header at the end of a paving lane, a sufficient amount of 
concrete shall be maintained ahead of the paver to provide a roll of concrete which will spill 
over the header.  The amount of extra concrete shall be sufficient to prevent any slurry that is 
formed and carried along ahead of the paver from being deposited adjacent to the header.  
The spud vibrators in front of the paver shall be brought as close to the header as possible 
before they are lifted.  Additional consolidation shall be provided adjacent to the headers by 
hand-manipulated vibrators.  When the paver is operated between or adjacent to previously 
constructed pavement (fill-in lanes), provisions shall be made to prevent damage to the 
previously constructed pavement.  Transversely oscillating screeds and extrusion plates shall 
overlap the existing pavement the minimum possible, but in no case more than 200 mm.  
These screeds or extrusion plates shall be electronically controlled from the previously placed 
pavement so as to prevent them from applying pressure to the existing pavement and to 
prevent abrasion of the pavement surface.  The overlapping area of existing pavement 
surface shall at all times be kept completely free of any loose or bonded foreign material as 
the paver-finisher operates across it.  When the paver travels on existing pavement, approved 
provisions shall be made to prevent damage to the existing pavement.  Pavers using 
transversely oscillating screeds shall not be used to form fill-in lanes that have widths less 
than a full width for which the paver was designed or adjusted. 

 
3.5.4   Required Results 
 

The paver-finisher, and its gang-mounted vibrators, together with its operating procedures 
shall be adjusted and operated and coordinated with the concrete mixture being used to 
produce a thoroughly consolidated slab throughout, true to line and grade within specified 
tolerances.  The screed or the extrusion plate shall be properly adjusted to produce a 
pavement surface true to line and grade.  Any necessary adjustment to compensate for 
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surging behind the screed or for inadequate height of surface after paving shall be carefully 
made and checked frequently.  The paver-finishing operation shall produce a surface finish 
free of irregularities, tears, voids of any kind, and any other discontinuities.  It shall produce 
only a very minimum of paste at the surface; never more than 2.5 mm cover over the top 
layer of coarse aggregate.  The paver-finisher shall make only one pass across the 
pavement; multiple passes will not be permitted.  The equipment and its operation shall 
produce a finished surface requiring no hand finishing other than the use of cutting 
straightedges, except in very infrequent instances.  If any equipment or operation fails to 
produce the above results, the paving shall be stopped, the equipment shall be replaced or 
properly adjusted, the operation shall be appropriately modified, or the mixture proportions 
modified, in order to produce the required results before recommencing paving.  No water, 
other than true fog sprays (mist) as specified in paragraph, Prevention of Plastic Shrinkage 
Cracking, shall be applied to the concrete or the concrete surface during paving and finishing. 

 
3.5.5   Fixed Form Paving 
 

Paving equipment for fixed-form paving and the operation thereof shall conform to the 
requirements of paragraph EQUIPMENT, all requirements specified above under paragraph 
PAVING and as specified herein. 

 
3.5.5.1   Forms for Fixed-Form Paving 
 

a.  Forms shall be steel, except that wood forms may be used for curves having a radius 
of 45 m or less, and for fillets.  Forms shall be equal in depth to the edge thickness 
of the slab as shown on the drawings.  Forms shall be in one piece for the full depth 
required, except as permitted below.  Under no conditions shall forms be adjusted 
by filling or excavating under the forms to an elevation other than the bottom of the 
pavement slab.  Where the project requires several different slab thicknesses, 
forms may be built up with metal or wood to provide an increase in depth of not 
more than 25 percent.  The required form depth may be obtained by securely 
bolting or welding to the bottom of the form a tubular metal section of the proper 
thickness or by securely bolting wood planks to the bottom of the form.  The tubular 
metal section or wood planks shall completely cover the underside of the base of 
the form and shall extend beyond the edge of the base a sufficient distance to 
provide the necessary stability.  The base width of the one-piece form, or built-up 
form, shall be not less than eight-tenths of the vertical height of the form, except 
that forms 200 mm or less in vertical height shall have a base width not less than 
the vertical height of the form. Forms shall not be built-up by adding to the top.  The 
top surface of each form section shall not vary more than 1.5 mm in 4 m from a true 
line.  The face of the form shall not vary more than 5 mm in 4 m from a true plane.  
Forms with battered top surfaces or distorted faces or bases shall be removed from 
the project.  Where keyway forms are required, they shall be rigidly attached to the 
main form so no displacement can take place.  Metal keyway forms shall be tack-
welded to steel forms.  Keyway forms shall be so aligned that there is no variation 
over 6 mm either vertically or horizontally, when tested with a 4 m template after 
forms are set, including tests across form joints. 

 
b.  Steel forms shall be furnished in sections not less than 3 m in length, except that on 

curves having a radius of 45 m or less, the length of the sections shall be 1.5 m 
unless the sections are flexible or curved to the proper radius.  Each 3 m length of 
form shall be provided with at least three form braces and pin sockets so spaced 
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that the form will be rigidly braced throughout its length.  Lock joints between form 
sections shall be free from play or movement.  Forms shall be free of warps, bends, 
or kinks. 

 
c.  Wood forms for curves and fillets shall be made of well-seasoned, surfaced plank or 

plywood, straight, and free from warp or bend.  Wood forms shall be adequate in 
strength and rigidly braced. 

 
d.  The forms shall be set on firm material cut true to grade so that each form section 

when placed will be firmly in contact with the underlying layer for its entire length 
and base width.  Underlying material shall be thoroughly compacted and trimmed to 
grade before forms are set in place.  Setting forms on blocks or on built-up spots of 
underlying material will be not permitted under any condition.  The form sections 
shall be staked into position and tightly locked together.  The length of pins and 
quantity provided in each section shall be sufficient to hold the form at the correct 
line and grade.  When tested with a straightedge, the top of the installed form shall 
conform to the requirements specified for the finished surface of the concrete, and 
the longitudinal axis of the upstanding leg shall not vary more than 6 mm from the 
straightedge.  Conformity to the alignment and grade elevations shown on the 
drawings shall be checked and necessary corrections shall be made immediately 
prior to placing the concrete.  Forms shall be set well in advance of concrete 
placement.  The forms shall be cleaned and oiled each time before concrete is 
placed.  No concrete shall be placed until setting of forms has been checked and 
approved by the CQC team. 

 
3.5.5.2   Form Removal 
 

Forms shall remain in place at least 12 hours after the concrete has been placed.  When 
conditions are such that the early strength gain of the concrete is delayed, the forms shall be 
left in place for a longer time, as directed.  Forms shall be removed by procedures that do not 
injure the concrete.  Bars or heavy metal tools shall not be used directly against the concrete 
in removing the forms.  Any concrete found to be defective after form removal shall be 
repaired promptly, using procedures specified hereinafter or as directed. 

 
3.5.6   Slipform Paving 
 
3.5.6.1   General 
 

Paving equipment for slipform paving and the operation thereof shall conform to the 
requirement of paragraph EQUIPMENT, all requirements specified above in subparagraphs, 
General, Consolidation, Operation, and Required Results, and as specified herein.  The 
slipform paver shall shape the concrete to the specified and indicated cross section, meeting 
all tolerances, in one pass.  The slipform paver shall finish the surface and edges so that only 
a very minimum isolated amount of hand finishing is required.  If the paving operation does 
not meet the above requirements and the specified tolerances, the operation shall be 
immediately stopped, and the Contractor shall regroup and replace or modify any equipment 
as necessary, modify paving procedures or modify the concrete mix, in order to resolve the 
problem.  The slipform paver shall be automatically electronically controlled from a taut wire 
guideline for horizontal alignment and on both sides from a taut wire guideline for vertical 
alignment, except that electronic control from a ski operating on a previously constructed 
adjoining lane shall be used where applicable for either or both sides.  Automatic, electronic 
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controls for vertical alignment shall always be used on both sides of the lane.  Control from a 
slope-adjustment control or control operating from the underlying material shall never be 
used.  If approved by the Contracting Officer after a preconstruction demonstration, automatic 
laser controls may be used in lieu of or to supplement the taut wire guidelines.  Side forms on 
slipform pavers shall be properly adjusted so that the finished edge of the paving lane meets 
all specified tolerances.  Dowels in longitudinal construction joints shall be installed as 
specified below.  The installation of these dowels by dowel inserters attached to the paver or 
by any other means of inserting the dowels into the plastic concrete shall not be permitted. 

 
3.5.6.2   Guideline for Slipform Paving 
 

Guidelines shall be accurately and securely installed well in advance of concrete placement.  
Supports shall be provided at necessary intervals to eliminate all sag in the guideline when 
properly tightened.  The guideline shall be high strength wire set with sufficient tension to 
remove all sag between supports.  Supports shall be securely staked to the underlying 
material or other provisions made to ensure that the supports will not be displaced when the 
guideline is tightened or when the guideline or supports are accidentally touched by workmen 
or equipment during construction.  The appliances for attaching the guideline to the supports 
shall be capable of easy adjustment in both the horizontal and vertical directions.  When it is 
necessary to leave gaps in the guideline to permit equipment to use or cross underlying 
material, provisions shall be made for quickly and accurately replacing the guideline without 
any delay to the forward progress of the paver.  Supports on either side of the gap shall be 
secured in such a manner as to avoid disturbing the remainder of the guideline when the 
portion across the gap is positioned and tightened.  The guideline across the gap and 
adjacent to the gap for a distance of 60 m shall be checked for horizontal and vertical 
alignment after the guideline across the gap is tightened.  Vertical and horizontal positioning 
of the guideline shall be such that the finished pavement shall conform to the alignment and 
grade elevations shown on the drawings within the specified tolerances for grade and 
smoothness.  The specified tolerances are intended to cover only the normal deviations in the 
finished pavement that may occur under good supervision and do not apply to setting of the 
guideline.  The guideline shall be set true to line and grade. 

 
3.5.6.3   Laser Controls 
 

If the Contractor proposes to use any type of automatic laser controls, a detailed description 
of the system shall be submitted and a trial field demonstration shall be performed in the 
presence of the Contracting Officer at least one week prior to start of paving.  Approval of the 
control system will be based on the results of the demonstration and on continuing 
satisfactory operation during paving. 

 
3.5.7   Placing Reinforcing Steel 
 

The type and amount of steel reinforcement shall be as shown on the drawings.  For 
pavement thickness of 300 mm or more, the reinforcement steel shall be installed by the 
strike-off method wherein a layer of concrete is deposited on the underlying material, 
consolidated, and struck to the indicated elevation of the steel reinforcement.  The 
reinforcement shall be laid upon the prestruck surface, and the remaining concrete shall then 
be placed and finished in the required manner.  When placement of the second lift causes the 
steel to be displaced horizontally from its original position, provisions shall be made for 
increasing the thickness of the first lift and depressing the reinforcement into the unhardened 
concrete to the required elevation.  The increase in thickness shall be only as necessary to 
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permit correct horizontal alignment to be maintained.  Any portions of the bottom layer of 
concrete that have been placed more than 30 minutes without being covered with the top 
layer shall be removed and replaced with newly mixed concrete without additional cost to the 
Government.  For pavements less than 300 mm thick, the reinforcement shall be positioned 
on suitable chairs securely fastened to the subgrade prior to concrete placement.  Concrete 
shall be vibrated after the steel has been placed.  Regardless of placement procedure, the 
reinforcing steel shall be free from coatings which could impair bond between the steel and 
concrete, and laps in the reinforcement shall be as indicated.  In lieu of the above, automatic 
reinforcement depressing attachments may be used to position the reinforcement, either bar 
mats or welded wire fabric, provided the entire operation is approved by the Contracting 
Officer.  Regardless of the equipment or procedures used for installing reinforcement, the 
Contractor shall ensure that the entire depth of concrete is adequately consolidated. 

 
3.5.8   Placing Dowels 
 

The method used in installing and holding dowels in position shall ensure that the error in 
alignment of any dowel from its required alignment after the pavement has been completed 
will not be greater than 1 mm per 100 mm.  Except as otherwise specified below, location of 
dowels shall be within a horizontal tolerance of plus or minus 15 mm.  The Contractor shall 
furnish an approved template for checking the alignment and position of the dowels.  The 
portion of each dowel intended to move within the concrete or expansion cap shall be painted 
with one coat of the specified paint.  When dry, the painted portion shall be wiped clean and 
coated with a thin, even film of lubricating oil before the concrete is placed.  Pipe used as 
dowels shall be filled with a stiff sand-asphalt mixture or portland-cement mortar.  Dowels in 
joints shall be omitted when the center of the dowel is located within a horizontal distance 
from an intersecting joint equal to or less than one-fourth of the slab thickness.  Dowels shall 
be installed as specified in the following subparagraphs. 

 
3.5.8.1   Contraction Joints 
 

Dowels in longitudinal and transverse contraction joints within the paving lane shall be held 
securely in place, as indicated, by means of rigid metal frames or basket assemblies of an 
approved type.  The assemblies shall consist of a framework of metal bars or wires arranged 
to provide rigid support for the dowels throughout the paving operation, with a minimum of 
four continuous bars or wires extending along the joint line.  The dowels shall be welded to 
the assembly or held firmly by mechanical locking arrangements that will prevent them from 
rising, sliding out, or becoming distorted during paving operations.  The basket assemblies 
shall be held securely in the proper location by means of suitable pins or anchors.  At the 
Contractor's option, in lieu of the above, dowels in contraction joints shall be installed near the 
front of the paver by insertion into the plastic concrete using approved equipment and 
procedures.  Approval will be based on the results of a preconstruction demonstration which 
the Contractor shall conduct, showing that the dowels are installed within specified 
tolerances. 

 
3.5.8.2   Construction Joints-Fixed Form Paving 
 

Installation of dowels shall be by the bonded-in-place method.  Installation by removing and 
replacing in preformed holes will not be permitted.  Dowels shall be prepared and placed 
across joints where indicated, correctly aligned, and securely held in the proper horizontal 
and vertical position during placing and finishing operations, by means of devices fastened to 
the forms.  The spacing of dowels in construction joints shall be as indicated, except that, 
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where the planned spacing cannot be maintained because of form length or interference with 
form braces, closer spacing with additional dowels shall be used. 

 
3.5.8.3   Dowels Installed in Hardened Concrete 
 

Dowels installed in hardened concrete, such as in longitudinal construction joints for slipform 
paving, in joints between new and existing pavement, and similar locations, shall be installed 
by bonding the dowels into holes drilled into the hardened concrete.  The installation of 
dowels in longitudinal construction joints by dowel inserters attached to a slipform paver or by 
any other means of inserting the dowels into the plastic concrete shall not be permitted.  
However, when paving two lanes together with a longitudinal contraction joint between, any 
dowels required may be installed in this joint with an approved inserter.  Holes approximately 
3 mm greater in diameter than the dowels shall be drilled into the hardened concrete with 
rotary core drills to receive the dowels.  In lieu of rotary drills, the contractor may use 
percussion drills, provided that spalling at the collar of the hole does not occur.  Regardless of 
the type of drill used, the drill shall be held rigidly in exact alignment by means of a stable jig 
or framework, solidly supported; gang drills meeting this are acceptable.  Any damage to the 
concrete face during drilling shall be repaired as directed; continuing damage shall require 
modification of the equipment and operation.  Dowels shall be bonded in the drilled holes 
using epoxy resin.  Epoxy resin shall be injected at the back of the hole before installing the 
dowel and extruded to the collar during insertion of the dowel so as to completely fill the void 
around the dowel.  Application by buttering the dowel shall not be permitted.  The dowels 
shall be held in alignment at the collar of the hole, after insertion and before the grout 
hardens, by means of a suitable metal or plastic collar fitted around the dowel.  The vertical 
alignment of the dowels shall be checked by placing a straightedge on the surface of the 
pavement over the top of the dowel and measuring the vertical distance between the 
straightedge and the beginning and ending point of the exposed part of the dowel.  The 
horizontal alignment shall be checked with a framing square.  Dowels required to be installed 
in any joints between new and existing concrete shall be grouted in holes drilled in the 
existing concrete, all as specified above. 

 
3.6   FINISHING 
 

The finishing machine, or paver-finisher, shall meet all requirements specified in paragraph 
EQUIPMENT and herein.  Finishing operations shall be a continuing part of placing 
operations starting immediately behind the strike-off of the paver and the machines shall be 
designed and operated to strike off, screed, and consolidate the concrete.  Initial finishing 
shall be provided by the transverse screed or extrusion plate.  The sequence of operations 
shall be transverse finishing, longitudinal machine floating if used, straightedge finishing, 
texturing, and then edging of joints.  Finishing shall be by the machine method.  The hand 
method shall be used only infrequently and only on isolated areas of odd slab widths or 
shapes and in the event of a breakdown of the mechanical finishing equipment.  When 
approved, the hand finishing method may also be used for separate, isolated slabs during 
removal and replacement type repair operations.  Supplemental hand finishing for machine 
finished pavement shall be kept to an absolute minimum.  Equipment to be used for 
supplemental hand finishing shall primarily be 3 to 4 m cutting straightedges; only very 
sparing use of bull floats shall be allowed.  Any machine finishing operation which requires 
appreciable hand finishing, other than a moderate amount of straightedge finishing, shall be 
immediately stopped and proper adjustments made or the equipment replaced.  Every effort 
shall be made to prevent bringing excess paste to the surface and any operations which 
produce more than 2.5 mm paste (mortar, water, laitance, etc.) over the top layer of coarse 
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aggregate shall be halted immediately and the equipment, mixture, or procedures modified as 
necessary.  Compensation shall be made for surging behind the screeds or extrusion plate 
and settlement during hardening and care shall be taken to ensure that paving and finishing 
machines are properly adjusted so that the finished surface of the concrete (not just the 
cutting edges of the screeds) will be at the required line and grade.  Surface checks shall be 
made regularly and paving operations immediately halted and adjustments made whenever 
compensation is inadequate.  Screed and float adjustments of the machines shall be checked 
at the start of each day's paving operations and more often if required.  Machines that cause 
frequent delays due to mechanical failure shall be replaced.  When machines ride the edge of 
a previously constructed slab, the edge shall be kept clean and provision shall be made to 
protect the surface of the slab.  Clary screeds, "bridge deck" finishers, or other rotating pipe 
or tube type equipment will not be permitted.  Finishing equipment and tools shall be 
maintained clean and in an approved condition.  At no time shall water be added to the 
surface of the slab with the finishing equipment or tools, or in any other way, except for fog 
(mist) sprays specified to prevent plastic shrinkage cracking. 

 
3.6.1   Longitudinal Floating 
 

When the equipment contains a mechanical, longitudinal, oscillating float, the float shall be 
operated to smooth and finish the pavement immediately behind the transverse screed or 
extrusion plate.  The float shall be operated maintaining contact with the surface at all times.  
Care shall be taken to prevent working paste to the surface in excess of the amount specified 
above. 

 
3.6.2   Other Types of Finishing Equipment 
 

Concrete finishing equipment of types other than those specified above may be used on a 
trial basis, when specifically approved, except that rotating pipe or tubes or bridge deck 
finishers will not be permitted.  Approval will be given after demonstration on a test section 
prior to start of construction, and provided the Contracting Officer determines that the 
pavement produced is better than that produced by the specified equipment.  The use of 
equipment that fails to produce finished concrete of the required quality, using concrete 
proportions and slump as specified, shall be discontinued, and the concrete shall be finished 
with specified equipment and in the manner specified above.  Vibrating screeds or pans shall 
be used only for isolated slabs where hand finishing is permitted as specified, and only where 
specifically approved.  Slipform paving equipment shall not be operated on fixed forms unless 
approved in writing prior to use. 

 
3.6.3   Machine Finishing With Fixed Forms 
 

The machine shall be designed to ride the forms and shall be operated to screed and 
consolidate the concrete.  Machines that cause displacement of the forms shall be replaced.  
The machine shall make only one pass over each area of pavement.  If the equipment and 
procedures do not produce a surface of uniform texture, true to grade, in one pass, the 
operation shall be immediately stopped and the equipment, mixture, and procedures adjusted 
as necessary. 

 
3.6.4   Machine Finishing With Slipform Pavers 
 

The slipform paver shall be operated so that only a very minimum of additional finishing work 
is required to produce pavement surfaces and edges meeting the specified tolerances.  Any 
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equipment or procedure that fails to meet these specified requirements shall immediately be 
replaced or modified as necessary.  A self-propelled nonrotating pipe float may be used if the 
Contractor desires while the concrete is still plastic, to remove minor irregularities and score 
marks.  The pipe float shall be 150 to 250 mm in diameter and sufficiently long to span the full 
paving width when oriented at an angle of approximately 60 degrees with the center line.  
Only one pass of the pipe float shall be allowed.  If there is sufficient concrete slurry or fluid 
paste on the surface that it runs over the edge of the pavement, the paving operation shall be 
immediately stopped and the equipment, mixture, or operation modified to prevent formation 
of such slurry.  Any slurry which does run down the vertical edges shall be immediately 
removed by hand, using stiff brushes or scrapers.  No slurry, concrete or concrete mortar 
shall be used to build up along the edges of the pavement to compensate for excessive edge 
slump, either while the concrete is plastic or after it hardens.  Slabs having areas of edge 
slump in excess of the specified tolerances shall be removed and replaced in accordance 
with paragraph, REPAIR, REMOVAL, REPLACEMENT OF SLABS; repair operations on such 
areas will not be permitted. 

 
3.6.5   Surface Correction and Testing 
 

After all other finishing is completed but while the concrete is still plastic, minor irregularities 
and score marks in the pavement surface shall be eliminated by means of cutting 
straightedges.  Such straightedges shall be 4 m in length and shall be operated from the 
sides of the pavement and from bridges.  A straightedge operated from the side of the 
pavement shall be equipped with a handle 1 m longer than one-half the width of the 
pavement.  The surface shall then be tested for trueness with a straightedge held in 
successive positions parallel and at right angles to the center line of the pavement, and the 
whole area covered as necessary to detect variations.  The straightedge shall be advanced 
along the pavement in successive stages of not more than one-half the length of the 
straightedge.  Depressions shall be immediately filled with freshly mixed concrete, struck off, 
consolidated, and refinished.  Projections above the required elevation shall also be struck off 
and refinished.  The straightedge testing and finishing shall continue until the entire surface of 
the concrete is free from observable departure from the straightedge and conforms to the 
surface requirements specified in paragraph ACCEPTABILITY OF WORK AND PAYMENT 
ADJUSTMENTS.  Long-handled, flat bull floats shall be used very sparingly and only as 
necessary to correct minor, scattered surface defects.  If frequent use of bull floats is 
necessary, the paving operation shall be stopped and the equipment, mixture or procedures 
adjusted to eliminate the surface defects.  Finishing with hand floats and trowels shall be held 
to the absolute minimum necessary.  Extreme care shall be taken to prevent overfinishing 
joints and edges.  The surface finish of the pavement shall be produced essentially by the 
finishing machine and not by subsequent hand finishing operations.  All hand finishing 
operations shall be subject to approval and shall be modified when directed.  No water shall 
be added to the pavement surface during these operations. 

 
3.6.6   Hand Finishing 
 

Hand finishing operations shall be used only as specified above. 
 
3.6.6.1   Equipment 
 

In addition to approved mechanical internal vibrators for consolidating the concrete, a strike-
off and tamping template and a longitudinal float shall be provided for hand finishing.  The 
template shall be at least 300 mm longer than the width of pavement being finished, of an 
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approved design, and sufficiently rigid to retain its shape, and shall be constructed of metal or 
other suitable material shod with metal.  The longitudinal float shall be at least 3 m long, of 
approved design, and rigid and substantially braced, and shall maintain a plane surface on 
the bottom .  Grate tampers (jitterbugs) shall not be used. 

 
3.6.6.2   Finishing and Floating 
 

As soon as placed and vibrated, the concrete shall be struck off and screeded to the crown 
and cross section and to such elevation above grade that when consolidated and finished, the 
surface of the pavement will be at the required elevation.  In addition to previously specified 
complete coverage with handheld immersion vibrators, the entire surface shall be tamped 
with the strike-off and tamping template, and the tamping operation continued until the 
required compaction and reduction of internal and surface voids are accomplished (grate 
tampers shall not be used).  Immediately following the final tamping of the surface, the 
pavement shall be floated longitudinally from bridges resting on the side forms and spanning 
but not touching the concrete.  If necessary, additional concrete shall be placed and 
screeded, and the float operated until a satisfactory surface has been produced.  The floating 
operation shall be advanced not more than half the length of the float and then continued over 
the new and previously floated surfaces.  Long-handled, flat bull floats shall be used very 
sparingly and only as necessary to correct minor, scattered surface defects.  If frequent use 
of bull floats is necessary, the operation shall be stopped and adjusted to eliminate the 
surface defects.  Finishing with hand floats and trowels shall be held to the absolute minimum 
necessary.  Extreme care shall be taken to prevent overfinishing joints and edges.  No water 
shall be added to the pavement during finishing operations. 

 
3.6.7   Texturing 
 

Before the surface sheen has disappeared and before the concrete hardens, the surface of 
the pavement shall be given a texture as described herein.  After curing is complete, all 
textured surfaces shall be thoroughly power broomed to remove all debris. 

 
3.6.7.1   Fabric Drag Surface Finish 
 

Surface texture shall be applied by dragging the surface of the pavement, in the direction of 
the concrete placement, with an approved fabric drag.  The drag shall be operated with the 
fabric moist, and the fabric shall be cleaned or changed as required to keep clean.  The 
dragging shall be done so as to produce a uniform finished surface having a fine sandy 
texture without disfiguring marks. 

 
3.6.7.2   Broom Texturing 
 

Surface texture shall be applied using an approved mechanical stiff bristle broom drag of a 
type that will uniformly score the surface.  The broom shall be operated to score the surface 
transverse to the pavement centerline.  The broom shall be capable of traversing the full 
width of the pavement in a single pass at a uniform speed and with a uniform pressure.  
Successive passes of the broom shall be overlapped the minimum necessary to obtain a 
uniformly textured surface.  Brooms shall be washed thoroughly at frequent intervals during 
use.  Worn or damaged brooms shall be removed from the job site.  Brooming should be 
completed before the concrete has hardened to the point where the surface will be unduly 
torn or roughened, but after hardening has progressed enough so that the mortar will not flow 
and reduce the sharpness of the scores.  Specific requirements for the texturing will be given 
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on the drawings, but, if not given, the scores shall be uniform in appearance and 
approximately 1.5 mm in depth but not more than 3 mm in depth.  Hand brooming will be 
permitted only on isolated odd shaped slabs or slabs where hand finishing is permitted.  For 
hand brooming, the brooms shall have handles longer than half the width of slab to be 
finished.  The hand brooms shall be drawn transversely across the surface from the 
centerline to each edge with slight overlapping strokes. 

 
3.6.8   Edging 
 

After texturing has been completed, the edge of the slabs along the forms, along the edges of 
slipformed lanes, and at the joints shall be carefully finished with an edging tool to form a 
smooth rounded surface of 3 mm radius.  Tool marks shall be eliminated, and the edges shall 
be smooth and true to line.  No water shall be added to the surface during edging.  Extreme 
care shall be taken to prevent overworking the concrete. 

 
3.6.9   Outlets in Pavement 
 

Recesses for the tie-down anchors, lighting fixtures, and other outlets in the pavement shall 
be constructed to conform to the details and dimensions shown.  The concrete in these areas 
shall be carefully finished to provide a surface of the same texture as the surrounding area 
that will be within the requirements for plan grade and surface smoothness. 

 
3.7   CURING 
 
3.7.1   Protection of Concrete 
 

Concrete shall be continuously protected against loss of moisture and rapid temperature 
changes for at least 7 days from the completion of finishing operations.  Unhardened concrete 
shall be protected from rain and flowing water.  All equipment needed for adequate curing 
and protection of the concrete shall be on hand and ready for use before actual concrete 
placement begins.  Sufficient sheet material to protect unhardened concrete from rain shall be 
at the paver at all times.  Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period.  If any selected method of 
curing does not afford the proper curing and protection against concrete cracking, the 
damaged pavement shall be removed and replaced, and another method of curing shall be 
employed as directed.  Curing shall be accomplished by one of the following methods. 

 
3.7.2   Membrane Curing 
 

A uniform coating of white-pigmented, membrane-forming, curing compound shall be applied 
to the entire exposed surface of the concrete as soon as the free water has disappeared from 
the surface after finishing.  If evaporation is high and no moisture is present on the surface 
even though bleeding has not stopped, fog sprays shall be used to keep the surface moist 
until setting of the cement occurs and bleeding is complete.  Curing compound shall then be 
immediately applied.  Along the formed edge faces, it shall be applied immediately after the 
forms are removed.  Concrete shall not be allowed to dry before the application of the 
membrane.  If any drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water, and the curing compound applied as soon as the free water disappears.  
The curing compound shall be applied to the finished surfaces by means of an approved 
automatic spraying machine.  The spraying machine shall be self-propelled and shall span 
the newly paved lane.  The machine shall have one or more spraying nozzles that can be 
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controlled and operated to completely and uniformly cover the pavement surface with the 
required amount of curing compound.  The curing compound in the drum used for the 
spraying operation shall be thoroughly and continuously agitated mechanically throughout the 
full depth of the drum during the application.  Air agitation may be used only to supplement 
mechanical agitation.  Spraying pressure shall be sufficient to produce a fine spray as 
necessary to cover the surface thoroughly and completely with a uniform film.  Spray 
equipment shall be kept clean and properly maintained and the spray nozzle or nozzles shall 
have adequate wind shields.  The curing compound shall be applied with an overlapping 
coverage that will give a two-coat application at a coverage of 10 square meters per L, plus or 
minus 5.0 percent for each coat.  A one-coat application may be applied provided a uniform 
application  and coverage of 5 square meters per L, plus or minus 5.0 percent is obtained.   
The application of curing compound by hand-operated, mechanical powered pressure 
sprayers will be permitted only on odd widths or shapes of slabs where indicated and on 
concrete surfaces exposed by the removal of forms.  When the application is made by hand-
operated sprayers, the second coat shall be applied in a direction approximately at right 
angles to the direction of the first coat.  The compound shall form a uniform, continuous, 
cohesive film that will not check, crack, or peel and that will be free from pinholes and other 
discontinuities.  If pinholes, abrasions, or other discontinuities exist, an additional coat shall 
be applied to the affected areas within 30 minutes.  Concrete surfaces that are subjected to 
heavy rainfall within 3 hours after the curing compound has been applied shall be resprayed 
by the method and at the coverage specified above.  Areas where the curing compound is 
damaged by subsequent construction operations within the curing period shall be immediately 
resprayed.  The surfaces adjacent to joint sawcuts shall be cleaned and resprayed with curing 
compound immediately after cutting.  Approved standby facilities for curing concrete 
pavement shall be provided at an accessible location at the job site for use in the event of 
mechanical failure of the spraying equipment or other conditions that might prevent correct 
application of the membrane-curing compound at the proper time.  Concrete surfaces to 
which membrane-curing compounds have been applied shall be adequately protected during 
the entire curing period from pedestrian and vehicular traffic, except as required for joint-
sawing operations and surface tests, and from any other possible damage to the continuity of 
the membrane. 

 
3.7.3   Moist Curing 
 

Concrete to be moist-cured shall be maintained continuously wet for the entire curing period, 
or until curing compound is applied, commencing immediately after finishing.  If forms are 
removed before the end of the curing period, curing shall be carried out as on unformed 
surfaces, using suitable materials.  Surfaces shall be cured by ponding, by continuous 
sprinkling, by continuously saturated burlap or cotton mats, or by continuously saturated 
plastic coated burlap.  Burlap and mats shall be clean and free from any contamination and 
shall be completely saturated before being placed on the concrete.  The Contractor shall have 
an approved work system to ensure that moist curing is continuous 24 hours per day and that 
the entire surface is wet. 

 
3.8   JOINTS 
 
3.8.1   General Requirements for Joints 
 

Joints shall conform to the details indicated and shall be perpendicular to the finished grade 
of the pavement.  All joints shall be straight and continuous from edge to edge or end to end 
of the pavement with no abrupt offset and no gradual deviation greater than 12 mm.  Before 
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commencing construction, the Contractor shall submit for approval a control plan and 
equipment to be used for ensuring that all joints are straight from edge to edge of the 
pavement within the above tolerances.  Where any joint fails to meet these tolerances, the 
slabs adjacent to the joint shall be removed and replaced at no additional cost to the 
Government.  No change from the jointing pattern shown on the drawings shall be made 
without written approval of the Contracting Officer.  Sealing of joints shall be in accordance 
with Section 02760 (A) FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID 
PAVEMENTS or Section 02762 (A) COMPRESSION JOINT SEALS FOR CONCRETE 
PAVEMENTS. 

 
3.8.2   Longitudinal Construction Joints 
 

Longitudinal construction joints between paving lanes shall be located as indicated.  Dowels 
shall be installed in the longitudinal construction joints, or the edges shall be thickened as 
indicated.  Dowels shall be installed in conformance with paragraph, Placing Dowels.  After 
the end of the curing period, longitudinal construction joints shall be sawed to provide a 
groove at the top for sealant conforming to the details and dimensions indicated. 

 
3.8.3   Transverse Construction Joints 
 

Transverse construction joints shall be installed at the end of each day's placing operations 
and at any other points within a paving lane when concrete placement is interrupted for 30 
minutes or longer.  When concrete placement cannot be continued, the transverse 
construction joint shall be installed at a planned transverse joint, if possible.  Transverse 
construction joints shall be constructed by utilizing headers and the very minimum amount of 
hand placement and finishing techniques.  Pavement shall be constructed with the paver as 
close to the header as possible, and the paver shall be run out completely past the header.  
Transverse construction joints installed at a planned transverse joint shall be constructed as 
shown or, if not shown otherwise, shall be dowelled.  Those not at a planned transverse joint 
shall be constructed with tie bars and shall not be sawed or sealed. 

 
3.8.4   Expansion Joints 
 

Expansion joints shall be formed where indicated, and about any structures and features that 
project through or into the pavement, using joint filler of the type, thickness, and width 
indicated, and shall be installed to form a complete, uniform separation between the structure 
and the pavement.  The filler shall be attached to the original concrete placement with 
adhesive or other fasteners and shall extend the full slab depth.  Adjacent sections of filler 
shall be fitted tightly together, and the filler shall extend across the full width of the paving 
lane or other complete distance in order to prevent entrance of concrete into the expansion 
space.  Edges of the concrete at the joint face shall be finished with an edger with a radius of 
3 mm.  The joint filler strips shall be installed 20 mm below the pavement surface with a 
slightly tapered, dressed-and-oiled wood strip or other approved material temporarily secured 
to the top of the filler to form a recess to be filled with joint sealant.  The wood strip shall be 
removed soon after the concrete has set and the reservoir temporarily filled with an approved 
material to protect the reservoir until the joint sealer is installed.  Expansion joints shall be 
constructed with thickened edges for load transfer. 
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3.8.5   Slip Joints 
 

Slip joints shall be installed where indicated using the specified materials.  Preformed joint 
filler material shall be attached to the face of the original concrete placement with adhesive or 
other fasteners.  Bituminous material shall be applied to cover the entire surface of the face of 
the original concrete placement to a depth of 6 mm plus or minus 1.5 mm.  Only a material 
which will remain in place on the vertical surface shall be used.  In each case a 20 mm deep 
reservoir for joint sealant shall be constructed at the top of the joint.  Edges of the joint face 
shall be finished with an edger with a radius of 3 mm. 

 
3.8.6   Contraction Joints 
 

Transverse and longitudinal contraction joints shall be of the weakened-plane or dummy type 
and shall be constructed as indicated. Longitudinal contraction joints shall be constructed by 
sawing a groove in the hardened concrete with a power-driven saw in conformance with 
requirements for sawed joints, unless otherwise approved in writing.  Transverse contraction 
joints shall be constructed in conformance with requirements for sawed joints. 

 
3.8.6.1   Sawed Joints 
 

Sawed contraction joints shall be constructed by sawing an initial groove in the concrete with 
a 3 mm blade to the indicated depth.  During sawing of joints, and again 24 hours later, the 
CQC team shall inspect all exposed lane edges for development of cracks below the saw cut, 
and shall immediately report results to the Contracting Officer.  If the Contracting Officer 
determines that there are more uncracked joints than desired, the Contractor will be directed 
to saw succeeding joints 25 percent deeper than originally indicated at no additional cost to 
the Government.  After expiration of the curing period, the upper portion of the groove shall 
be widened by sawing to the width and depth indicated for the joint sealer.  The time of initial 
sawing shall vary depending on existing and anticipated weather conditions and shall be such 
as to prevent uncontrolled cracking of the pavement.  Sawing of the joints shall commence as 
soon as the concrete has hardened sufficiently to permit cutting the concrete without 
chipping, spalling, or tearing.  The sawed faces of joints will be inspected for undercutting or 
washing of the concrete due to the early sawing, and sawing shall be delayed if undercutting 
is sufficiently deep to cause structural weakness or excessive roughness in the joint.  The 
sawing operation shall be carried on as required during both day and night regardless of 
weather conditions.  The joints shall be sawed at the required spacing consecutively in the 
sequence of the concrete placement.  A chalk line or other suitable guide shall be used to 
mark the alignment of the joint.  Before sawing a joint, the concrete shall be examined closely 
for cracks, and the joint shall not be sawed if a crack has occurred near the planned joint 
location.  Sawing shall be discontinued when a crack develops ahead of the saw cut.  
Workmen and inspectors shall wear clean, rubber-soled footwear, and the number of persons 
walking on the pavement shall be limited to those actually performing the sawing operation.  
Immediately after the joint is sawed, the saw cut and adjacent concrete surface shall be 
thoroughly flushed with water until all waste from sawing is removed from the joint.  The 
surface shall be resprayed with curing compound as soon as free water disappears.  
Necessary precautions shall be taken to insure that the concrete is properly cured at sawed 
joints, but that no curing compound enters the joints.  The top of the joint opening and the 
joint groove at exposed edges shall be tightly sealed with cord, backer rod, or other approved 
material before the concrete in the region of the joint is resprayed with curing compound.  The 
method used for sealing the joint groove shall prevent loss of moisture from the joint during 
the entire specified curing period and shall prevent infiltration of foreign material until removed 
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immediately before sawing joint sealant reservoir.  The sawing equipment shall be adequate 
in the number of units and the power to complete the sawing at the required rate.  An ample 
supply of saw blades shall be available on the job before concrete placement is started and at 
all times during sawing.  At least one standby sawing unit in good working order shall be 
available at the jobsite at all times during the sawing operation. 

 
3.8.7   Thickened Edge Joints 
 

Thickened edge joints shall be constructed as indicated on the drawings.  Underlying material 
in the transition area shall be graded as shown and shall meet the requirements for 
smoothness and compaction specified for all other areas of the underlying material. 

 
3.8.8   Special Joints 
 

"Special joints" (undercut joints) shall be constructed adjacent to existing pavement as 
indicated.  The concrete under the edge of the existing pavement and the concrete below the 
normal level of the bottom of the new pavement shall be placed as a separate operation in 
front of the paving train.  The concrete shall be worked under the edge of the existing 
pavement to completely fill the void and shall be thoroughly consolidated by the use of hand-
held vibrators.  Timing shall be such that this concrete is still workable when the paving train 
goes across it.  In no case shall this concrete be placed as part of the operation of the paving 
equipment. 

 
3.8.9   Sealing Joints 
 

Joints shall be sealed immediately following curing of the concrete or as soon thereafter as 
weather conditions permit.  Joints shall be sealed as specified in Section 02760 (A) FIELD 
MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS where new rigid 
pavement abuts existing rigid pavement, and 02762 (A) COMPRESSION JOINT SEALS FOR 
CONCRETE PAVEMENTS for all new rigid pavements. 

 
3.9   REPAIR, REMOVAL, REPLACEMENT OF SLABS 
 
3.9.1   General Criteria 
 

New pavement slabs that are broken or contain cracks shall be removed and replaced or 
repaired, as specified hereinafter at no cost to the Government.  Spalls along joints shall be 
repaired as specified.  Where removal of partial slabs is permitted, as specified, removal and 
replacement shall be full depth, shall be full width of the paving lane, and the limit of removal 
shall be normal to the paving lane and not less than 3 m from each original transverse joint 
(i.e., removal portion shall be at least 3 m longitudinally, and portion to remain in place shall 
be at least 3 m longitudinally; thus, if original slab length is less than 6 m, the entire slab shall 
be removed).  The Contracting Officer will determine whether cracks extend full depth of the 
pavement and may require cores to be drilled on the crack to determine depth of cracking.  
Such cores shall be at least 150 mm diameter, shall be drilled by the Contractor and shall be 
filled by the Contractor with a well consolidated concrete mixture bonded to the walls of the 
hole with epoxy resin, using approved procedures.  Drilling of cores and refilling holes shall 
be at no expense to the Government.  All epoxy resin used in this work shall conform to 
paragraph EPOXY RESIN, Type and Grade as specified. 
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3.9.2   Slabs with Cracks Thru Interior Areas 
 

Interior area is defined as that area more than 600 mm from either adjacent original 
transverse joint.  Slabs with any cracks that extend into the interior area, regardless of 
direction, shall be treated by one of the following procedures. 

 
3.9.2.1   Cracks That Do Not Extend Full Depth of Slab 
 

These cracks, and similar cracks within the areas 600 mm each side of transverse joints, 
shall be cleaned and then pressure injected with epoxy resin, Type IV, Grade 1, using 
procedures as approved.  The procedure shall not widen the crack during epoxy resin 
injection.  All epoxy resin injection shall take place in the presence of a representative of the 
Contracting Officer. 

 
3.9.2.2   Cracks That Extend Full Depth of Slab 
 

Where there is any full depth crack at any place within the interior area, the full slab shall be 
removed.  However, if the cracked area all lies within 3 m of one original transverse joint, only 
a partial slab need be removed provided all criteria specified above for distance from each 
original transverse joint is met. 

 
3.9.3   Cracks close to and Parallel to Transverse Joints 
 

All cracks essentially parallel to original transverse joints, extending full depth of the slab, and 
lying wholly within 600 mm either side of the joint shall be treated as specified hereinafter.  
Any crack extending more than 600 mm from the transverse joint shall be treated as specified 
above for Slabs With Cracks Through Interior Areas.  Any cracks which do not extend full 
depth of the slab shall be treated as specified above in subparagraph, Cracks That Do Not 
Extend Full Depth Of Slab, and the original transverse joint constructed as originally 
designed. 

 
3.9.3.1   Full Depth Cracks Present, Original Joint Not Opened 
 

When the original transverse joint has not opened, the crack shall be routed and sealed, and 
the original transverse joint filled with epoxy resin.  The crack shall be routed with an easily 
guided, wheel mounted, vertical shaft, powered rotary router designed so the routing spindle 
will caster as it moves along the crack, or with a small diameter saw designed for this use.  
The reservoir for joint sealant in the crack shall be formed by routing to a depth of 19 mm, 
plus or minus 1.5 mm, and to a width of 16 mm, plus or minus 3 mm.  Any equipment or 
procedure which causes raveling or spalling along the crack shall be modified or replaced to 
prevent such raveling or spalling.  The joint sealant shall be a liquid sealant as specified for 
rigid pavement joints.  Installation of joint seal shall be as specified for sealing joints or as 
directed.  The uncracked transverse joint shall be filled with epoxy resin.  If the joint sealant 
reservoir has been sawed out, the reservoir and as much of the lower saw cut as possible 
shall be filled with epoxy resin, Type IV, Grade 2, thoroughly tooled into the void using 
approved procedures.  If only the original narrow saw cut has been made, it shall be cleaned 
and pressure injected with epoxy resin, Type IV, Grade 1, using approved procedures.  If filler 
material (joint insert) has been used to form a weakened plane in the transverse joint, it shall 
be completely sawed out and the saw cut pressure injected with epoxy resin, Type IV, Grade 
1, using approved procedures.  Where a parallel crack goes part way across the paving lane 
and then intersects and follows the original transverse joint which is cracked only for the 
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remainder of the width, it shall be treated as follows:  The area with the separate crack shall 
be treated as specified above for a parallel crack, and the cracked original joint shall be 
prepared and sealed as originally designed. 

 
3.9.3.2   Full Depth Cracks, Original Joint Also Cracked 
 

At a transverse joint, if there is any place in the lane width where a parallel crack and a 
cracked portion of the original joint overlap, a section of the slab containing the crack shall be 
removed and replaced for the full lane width and at least 3 m long.  If this partial slab removal 
places the limit of removal less than 3 m from the next transverse joint, the entire slab shall 
be removed.  If the parallel crack crosses the transverse joint line, a similar area shall be 
removed and replaced in both slabs. 

 
3.9.4   Removal and Replacement of Full Slabs 
 

Where it is necessary to remove full slabs, unless there are keys or dowels present, all edges 
of the slab shall be cut full depth with a concrete saw.  All saw cuts shall be perpendicular to 
the slab surface.  If keys, dowels, or tie bars are present along any edges, these edges shall 
be sawed full depth 150 mm from the edge if only keys are present, or just beyond the end of 
dowels or tie bars if they are present.  These joints shall then be carefully sawed on the joint 
line to within 25 mm of the depth of the dowel or key.  The main slab shall be further divided 
by sawing full depth, at appropriate locations, and each piece lifted out and removed.  
Suitable equipment shall be used to provide a truly vertical lift, and approved safe lifting 
devices used for attachment to the slabs.  The narrow strips along keyed or doweled edges 
shall be carefully broken up and removed using light, hand-held jackhammers, 14 kg or less, 
or other approved similar equipment.  Care shall be taken to prevent damage to the dowels, 
tie bars, or keys or to concrete to remain in place.  The joint face below keys or dowels shall 
be suitably trimmed so that there is no abrupt offset in any direction greater than 12 mm and 
no gradual offset greater than 25 mm when tested in a horizontal direction with a 
straightedge.  No mechanical impact breakers, other than the above hand-held equipment 
shall be used for any removal of slabs.  If underbreak between 37 and 100 mm deep occurs 
at any point along any edge, the area shall be repaired as directed before replacing the 
removed slab.  Procedures directed will be similar to those specified for surface spalls, 
modified as necessary.  If underbreak over 100 mm deep occurs, the entire slab containing 
the underbreak shall be removed and replaced.  Where there are no dowels, tie bars, or keys 
on an edge, or where they have been damaged, dowels of the size and spacing as specified 
for other joints in similar pavement shall be installed by epoxy grouting them into holes drilled 
into the existing concrete using procedures as specified in paragraph, Placing Dowels and Tie 
Bars.  Original damaged dowels or tie bars shall be cut off flush with the joint face.  Protruding 
portions of dowels shall be painted and lightly oiled.  All four edges of the new slab shall thus 
contain dowels or original keys or original tie bars.  Placement of concrete shall be as 
specified for original construction.  Prior to placement of new concrete, the underlying 
material shall be recompacted and shaped as specified in the appropriate section of these 
specifications, and the surfaces of all four joint faces shall be cleaned of all loose material and 
contaminants and coated with a double application of membrane forming curing compound as 
bond breaker.  Care shall be taken to prevent any curing compound from contacting dowels 
or tie bars.  The resulting joints around the new slab shall be prepared and sealed as 
specified for original construction. 
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3.9.5   Removal and Replacement of Partial Slabs 
 

Where the above criteria permits removal of partial slabs, removal and replacement 
operations shall be as specified for full slabs, except that the joint between the removed area 
and the partial slab to remain in place shall consist of a full depth saw cut across the full lane 
width and perpendicular to the centerline of the paving lane.  Replacement operations shall 
be the same as specified above, except that, at the joint between the removed area and the 
partial slab to remain, deformed tie bars shall be epoxy resin grouted into holes drilled into the 
slab to remain in place.  Size and spacing of the tie bars shall be as specified for dowels.  
Drilling of holes and installation of tie bars shall be as specified for dowels in paragraph, 
Placing Dowels and Tie Bars, except that no portion of the tie bars shall be painted or oiled.  
No curing compound shall be used on this joint face and, immediately before placing new 
concrete, the joint surface of the partial slab remaining in place shall be coated with epoxy 
resin, Type V, Grade 2. 

 
3.9.6   Repairing Spalls Along Joints 
 

Where directed, spalls along joints of new slabs, along edges of adjacent existing concrete, 
and along parallel cracks shall be repaired by first making a vertical saw cut at least 25 mm 
outside the spalled area and to a depth of at least 50 mm.  Saw cuts shall be straight lines 
forming rectangular areas.  The concrete between the saw cut and the joint, or crack, shall be 
chipped out to remove all unsound concrete and at least a depth of 12 mm of visually sound 
concrete.  The cavity thus formed shall be thoroughly cleaned with high pressure water jets 
supplemented with compressed air to remove all loose material.  Immediately before filling 
the cavity, a prime coat shall be applied to the dry cleaned surface of all sides and bottom of 
the cavity, except any joint face.  The prime coat shall be applied in a thin coating and 
scrubbed into the surface with a stiff-bristle brush.  Prime coat for portland cement repairs 
shall be a neat cement grout and for epoxy resin repairs shall be epoxy resin, Type III, Grade 
1.  The cavity shall be filled with low slump portland cement concrete or mortar or with epoxy 
resin concrete or mortar.  Portland cement concrete shall be used for larger spalls, those 
more than 0.009 cubic meter in size after removal operations; portland cement mortar shall 
be used for spalls between 0.00085 cubic meter and 0.009 cubic meter; and epoxy resin 
mortar or Type III, Grade 3 epoxy resin for those spalls less than 0.00085 cubic meter in size 
after removal operations.  Portland cement concretes and mortars shall be very low slump 
mixtures, 12 mm slump or less, proportioned, mixed, placed, consolidated by tamping, and 
cured, all as directed.  Epoxy resin mortars shall be made with Type III, Grade 1, epoxy resin, 
using proportions and mixing and placing procedures as recommended by the manufacturer 
and approved by the Contracting Officer.  The epoxy resin materials shall be placed in the 
cavity in layers not over 50 mm thick.  The time interval between placement of additional 
layers shall be such that the temperature of the epoxy resin material does not exceed 60 
degrees C at any time during hardening.  Mechanical vibrators and hand tampers shall be 
used to consolidate the concrete or mortar.  Any repair material on the surrounding surfaces 
of the existing concrete shall be removed before it hardens.  Where the spalled area abuts a 
joint, an insert or other bond-breaking medium shall be used to prevent bond at the joint face.  
A reservoir for the joint sealant shall be sawed to the dimensions required for other joints, or 
as required to be routed for cracks.  The reservoir shall be thoroughly cleaned and then 
sealed with the sealer specified for the joints.  If any spall penetrates half the depth of the slab 
or more, the entire slab, or 3 m portion thereof, shall be removed and replaced as previously 
specified.  In lieu of sawing, spalls not adjacent to joints, and popouts, both less than 150 mm 
in maximum dimension, may be prepared by drilling a core 50 mm in diameter greater than 
the size of the defect, centered over the defect, and 50 mm deep or 12 mm into sound 
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concrete, whichever is greater.  The core hole shall be repaired as specified above for other 
spalls. 

 
3.10   EXISTING CONCRETE PAVEMENT REMOVAL AND REPAIR 
 

Existing concrete pavement shall be removed as indicated and as specified in Section 02220 
DEMOLITION, modified, and expanded as specified herein.  Repairs shall be made as 
indicated and as specified herein.  All operations shall be carefully controlled to prevent 
damage to the concrete pavement and to the underlying material to remain in place.  All saw 
cuts shall be made perpendicular to the slab surface, and forming rectangular areas. 

 
3.10.1   Removal of Existing Pavement Slab 
 

When existing concrete pavement is to be removed and adjacent concrete is to be left in 
place, the joint between the removal area and adjoining pavement to stay in place shall first 
be cut full depth with a standard diamond-type concrete saw.  Next, a full depth saw cut shall 
be made parallel to the joint at least 600 mm from the joint.  This saw cut shall be made with 
a wheel saw as specified in paragraph SAWING EQUIPMENT.  All pavement to be removed 
beyond this last saw cut shall be removed using equipment and procedures specified in 
Section 02220 (A) DEMOLITION and as approved.  All pavement between this last saw cut 
and the joint line shall be removed by carefully pulling pieces and blocks away from the joint 
face with suitable equipment and then picking them up for removal.  In lieu of this method, 
this strip of concrete may be carefully broken up and removed using hand-held jackhammers, 
14 kg or less, or other approved light-duty equipment which will not cause stress to propagate 
across the joint saw cut and cause distress in the pavement which is to remain in place.  In 
lieu of the above specified removal method, the slab may be sawcut full depth to divide it into 
several pieces and each piece lifted out and removed.  Suitable equipment shall be used to 
provide a truly vertical lift, and safe lifting devices used for attachment to the slab. 

 
3.10.2   Edge Repair 
 

The edge of existing concrete pavement against which new pavement abuts shall be 
protected from damage at all times.  Areas which are damaged during construction shall be 
repaired at no cost to the Government; repair of previously existing damage areas will be 
considered a subsidiary part of concrete pavement construction. 

 
3.10.2.1   Spall Repair 
 

Spalls along joints and along cracks shall be repaired where indicated and where directed.  
Repair materials and procedures shall be as previously specified in subparagraph, Repairing 
Spalls Along Joints. 

 
 
3.10.2.2   Underbreak Repair 
 

All underbreak shall be repaired.  First, all delaminated and loose material shall be carefully 
removed.  Next, the underlying material shall be recompacted, without addition of any new 
material.  Finally, the void shall be completely hand-filled with paving concrete mixture, 
thoroughly consolidated.  Care shall be taken to produce an even joint face from top to 
bottom.  Prior to placing concrete, the underlying material shall be thoroughly moistened.  
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After placement, the exposed surface shall be heavily coated with curing compound.  All this 
shall be done at least 24 hours before placing the new paving concrete against the joint. 

 
3.10.2.3   Underlying Material 
 

The underlying material adjacent to the edge of and under the existing pavement which is to 
remain in place shall be protected from damage or disturbance during removal operations 
and until placement of new concrete, and shall be shaped as shown on the drawings or as 
directed.  Sufficient underling material shall be kept in place outside the joint line to 
completely prevent disturbance of material under the pavement which is to remain in place.  
Any material under the portion of the concrete pavement to remain in place which is disturbed 
or loses its compaction shall be carefully removed and replaced with concrete as specified 
above under Underbreak Repair.  The underlying material outside the joint line shall be 
thoroughly compacted and shall be moist when new concrete is placed. 

 
3.11   PAVEMENT PROTECTION 
 

The Contractor shall protect the pavement against all damage prior to final acceptance of the 
work by the Government.  Aggregates rubble, or other similar construction materials shall not 
be piled on airfield pavements.  Traffic shall be excluded from the new pavement by erecting 
and maintaining barricades and signs until the concrete is at least 14 days old, or for a longer 
period if so directed.  As a construction expedient in paving intermediate lanes between newly 
paved pilot lanes, operation of the hauling equipment will be permitted on the new pavement 
after the pavement has been cured for 7 days and the joints have been sealed or otherwise 
protected.  Also, the subgrade planer, concrete paving and finishing machines, and similar 
equipment may be permitted to ride upon the edges of previously constructed slabs when the 
concrete has attained a minimum flexural strength of 2.8 MPa and approved means are 
furnished to prevent damage to the slab edge.  All new and existing pavement carrying 
construction traffic or equipment shall be continuously kept completely clean, and spillage of 
concrete or other materials shall be cleaned up immediately upon occurrence.  Special care 
shall be used where Contractor's traffic uses or crosses active airfield pavement.  In these 
areas, if necessary in order to accomplish this, full-time workmen with hand brooms shall be 
used at anytime there is traffic.  Other existing pavements used by the Contractor shall be 
power broomed at least daily when traffic operates.  For fill-in lanes, equipment shall be used 
that will not damage or spall the edges or joints of the previously constructed pavement. 

 
3.12   TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL 
 
3.12.1   Testing and Inspection by Contractor 
 

The Contractor shall perform the inspection and tests described below, and based upon the 
results of these inspections and tests, shall take the action required and submit reports as 
required.  When, in the opinion of the Contracting Officer, the paving operation is out of 
control, concrete placement shall cease.  The laboratory performing the tests shall be on-site 
and shall conform with ASTM C 1077.  The individuals who sample and test concrete or the 
constituents of concrete as required in this specification shall have demonstrated a 
knowledge and ability to perform the necessary test procedures equivalent to the ACI 
minimum guidelines for certification of Concrete Field Testing Technicians, Grade I.  The 
individuals who perform the inspection of concrete shall have demonstrated a knowledge and 
ability equivalent to the ACI minimum guidelines for certification of Concrete Construction 
Inspector, Level II.  The Government will inspect the laboratory, equipment, and test 
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procedures prior to start of concreting operations and at least once per year thereafter for 
conformance with ASTM C 1077.  This testing shall be performed by the Contractor 
regardless of any other testing performed by the Government, either for pay adjustment 
purposes or for any other reason. 

 
3.12.2   Testing and Inspection Requirements 
 
3.12.2.1   Fine Aggregate 
 

a.  Grading.  At least once during each shift when the concrete plant is operating, there 
shall be one sieve analysis and fineness modulus determination in accordance with 
ASTM C 136 and COE CRD-C 104 for the fine aggregate or for each fine 
aggregate if it is batched in more than one size or classification.  The location at 
which samples are taken may be selected by the Contractor as the most 
advantageous for control.  However, the Contractor is responsible for delivering fine 
aggregate to the mixer within specification limits. 

 
b.  Corrective Action for Fine Aggregate Grading.  When the amount passing on any 

sieve is outside the specification limits, the fine aggregate shall be immediately 
resampled and retested.  If there is another failure on any sieve, the fact shall be 
immediately reported to the Contracting Officer, paving shall be stopped, and 
immediate steps taken to correct the grading. 

 
3.12.2.2   Coarse Aggregate 
 

a.  Grading.  At least once during each shift in which the concrete plant is operating, 
there shall be a sieve analysis in accordance with ASTM C 136 for each size of 
coarse aggregate.  The location at which samples are taken may be selected by 
the Contractor as the most advantageous for production control.  However, the 
Contractor shall be responsible for delivering the aggregate to the mixer within 
specification limits.  A test record of samples of aggregate taken at the same 
locations shall show the results of the current test as well as the average results of 
the five most recent tests including the current test.  The Contractor may adopt 
approved limits for control coarser than the specification limits for samples taken 
other than as delivered to the mixer to allow for degradation during handling. 

 
b.  Corrective Action for Grading.  When the amount passing any sieve is outside the 

specification limits, the coarse aggregate shall be immediately resampled and 
retested.  If the second sample fails on any sieve, that fact shall be reported to the 
Contracting Officer, and steps taken to correct the grading.  Where two consecutive 
averages of 5 tests are outside specification limits, the operation shall be 
considered out of control and shall be reported to the Contracting Officer, paving 
shall be stopped, and immediate steps shall be taken to correct the grading. 

 
3.12.2.3   Quality of Aggregates 
 

Thirty days prior to the start of concrete placement, the Contractor shall perform all tests 
specified for aggregate quality, including deleterious materials.  In addition, after the start of 
paving, the Contractor shall perform similar tests for aggregate quality at least once every 
month, and when the source of aggregate or aggregate quality changes.  Testing interval may 
be increased to three months when the previous two tests indicate the aggregate meets all 
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quality requirements.  Samples tested after the start of concrete placement shall be taken 
immediately prior to entering the concrete mixer. 

 
3.12.2.4   Scales, Batching and Recording 
 

a.  Weighing Accuracy.  The accuracy of the scales shall be checked by test weights 
prior to start of concrete operations and at least once every month for conformance 
with specified requirements.  Such tests shall also be made as directed whenever 
there are variations in properties of the fresh concrete that could result from 
batching errors. 

 
b.  Batching and Recording Accuracy.  Once a week the accuracy of each batching and 

recording device shall be checked during a weighing operation by noting and 
recording the required mass, recorded mass, and the actual mass batched.  The 
Contractor shall test and ensure that the devices for dispensing admixtures are 
operating properly and accurately. 

 
c.  Corrective Action.  When either the weighing accuracy or batching accuracy does not 

comply with specification requirements, the plant shall not be operated until 
necessary adjustments or repairs have been made.  Discrepancies in recording 
accuracies shall be corrected immediately. 

 
3.12.2.5   Batch-Plant Control 
 

The measurement of all constituent materials including cementitious materials, each size of 
aggregate, water, and admixtures shall be continuously controlled.  The aggregate masses 
and amount of added water shall be adjusted as necessary to compensate for free moisture 
in the aggregates.  The amount of air-entraining agent shall be adjusted to control air content 
within specified limits.  A report shall be prepared indicating type and source of cement used, 
type and source of pozzolan or slag used, amount and source of admixtures used, aggregate 
source, the required aggregate and water masses per cubic meter, amount of water as free 
moisture in each size of aggregate, and the batch aggregate and water masses per cubic 
meter for each class of concrete batched during each day's plant operation. 

 
3.12.2.6   Concrete Mixture 
 

a.  Air Content Testing.  Air content tests shall be made when test specimens are 
fabricated.  In addition, at least two other tests for air content shall be made on 
randomly selected batches of each separate concrete mixture produced during 
each 8-hour period of paving.  Additional tests shall be made when excessive 
variation in workability is reported by the placing foreman or Government inspector.  
Tests shall be made in accordance with ASTM C 231.  Test results shall be plotted 
on control charts which are kept current and shall, at all times, be readily available 
to the Government and shall be submitted weekly.  Copies of the current control 
charts shall be kept in the field by testing crews and results plotted as tests are 
made.  When a single test result reaches either the upper or lower action limit, a 
second test shall immediately be made.  The results of the two tests shall be 
averaged and this average used as the air content of the batch to plot on both the 
air content and the control chart for range, and for determining need for any 
remedial action.  The result of each test, or average as noted in the previous 
sentence, shall be plotted on a separate control chart for each mixture on which an 
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average line is set at the midpoint of the specified air content range from paragraph 
SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES.  An upper 
warning limit and a lower warning limit line shall be set 1.0 percentage point above 
and below the average line, respectively.  An upper action limit and a lower action 
limit line shall be set 1.5 percentage points above and below the average line, 
respectively.  The range between each two consecutive tests shall be plotted on a 
secondary control chart for range where an upper warning limit is set at 2.0 
percentage points and an upper action limit is set at 3.0 percentage points.  
Samples for air content shall be taken at the paving site.  The Contractor shall 
deliver the concrete to the paving site at the stipulated air content.  If the 
Contractor's materials or transportation methods cause air content loss between 
the mixer and the paving site, correlation samples shall be taken at the paving site 
as required by the Contracting Officer, and the air content at the mixer controlled as 
directed. 

 
b.  Air Content Corrective Action.  Whenever points on the control chart for percent air 

reach either warning limit, an adjustment shall immediately be made in the amount 
of air-entraining admixture batched.  As soon as practical after each adjustment, 
another test shall be made to verify the result of the adjustment.  Whenever a point 
on the secondary control chart for range reaches the warning limit, the admixture 
dispenser shall be recalibrated to insure that it is operating accurately and with 
good reproducibility.  Whenever a point on either control chart (single test or result 
of two tests made concurrently, as specified above) reaches an action limit line, the 
air content shall be considered out of control and the paving operation shall 
immediately be halted until the air content is under control.  Additional air content 
tests shall be made when paving is restarted. 

 
c.  Slump Testing.  Slump tests shall be made when test specimens are fabricated.  In 

addition, at least four other slump tests shall be made on randomly selected 
batches in accordance with ASTM C 143 for each separate concrete mixture 
produced during each 8-hour or less period of concrete production each day.  Also, 
additional tests shall be made when excessive variation in workability is reported by 
the placing foreman or Government inspector.  Test results shall be plotted on 
control charts which shall at all times be readily available to the Government and 
shall be submitted weekly.  Copies of the current control charts shall be kept in the 
field by testing crews and results plotted as tests are made.  When a single slump 
test reaches or goes beyond the upper action limit, a second test shall immediately 
be made.  The results of the two tests shall be averaged and this average used as 
the slump of the batch to plot on both the control chart for slump and the chart for 
range, and for determining need for any remedial action.  An upper warning limit 
shall be set at 12 mm below the maximum allowable slump on separate control 
charts for slump used for each type of mixture as specified in paragraph, 
SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES, and an upper 
action limit line shall be set at the maximum allowable slump, as specified in the 
same paragraph for fixed form paving or as selected by the Contractor at the start 
of the project for slipform paving.  The range between each consecutive slump test 
for each type of mixture shall be plotted on a single control chart for range on which 
an upper action limit is set at 38 mm.  Samples for slump shall be taken at the 
paving site.  The Contractor is responsible for delivering the concrete to the paving 
site at the stipulated slump.  If the Contractor's materials or transportation methods 
cause slump loss between the mixer and the paving site, correlation samples shall 
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be taken at the paving site as required by the Contracting Officer, and the slump at 
the mixer controlled as directed. 

 
d.  Slump Corrective Action.  Whenever points on the control charts for slump reach the 

upper warning limit, an approved adjustment shall immediately be made in the 
batch masses of water and fine aggregate.  The adjustments are to be made so 
that the total water content does not exceed that amount allowed by the maximum 
w/c specified, based on aggregates which are in a saturated surface dry condition.  
When a slump result (average of two tests made concurrently, as specified above) 
exceeds the upper action limit, no further concrete shall be delivered to the paving 
site until proper adjustments have been made.  Immediately after each adjustment, 
another test shall be made to verify the correctness of the adjustment.  Whenever 
two consecutive individual slump tests, made during a period when there was no 
adjustment of batch masses, produce a point on the control chart for range at or 
above the upper action limit, the paving operation shall immediately be halted, and 
the Contractor shall take approved steps to bring the slump under control.  
Additional slump tests shall be made as directed. 

 
e.  Temperature.  The temperature of the concrete shall be measured when 

compressive strength specimens are fabricated.  Measurement shall be in 
accordance with ASTM C 1064/C 1064M.  The temperature shall be reported along 
with the compressive strength data. 

 
3.12.2.7   Concrete Strength Testing for CQC 
 

Contractor Quality Control operations for concrete strength shall consist of the following 
steps: 

 
a.  Take samples for strength tests at the paving site.  Fabricate and cure test cylinders 

in accordance with ASTM C 31/C 31M; test them in accordance with ASTM C 39. 
 

b.  Fabricate and cure 2 test cylinders per sublot from the same batch or truckload and 
at the same time acceptance cylinders are fabricated and test them for 
compressive strength at 7-day age. 

 
c.  Average all 8 compressive tests per lot.  Convert this average 7-day compressive 

strength per lot to equivalent 90-day flexural strength using the Correlation Ratio 
determined during mixture proportioning studies. 

 
d.  Compare the equivalent 28-day flexural strength from the conversion to the Average 

Flexural Strength Required for Mixtures from paragraph of same title. 
 

e.  If the equivalent average 28-day strength for the lot is below the Average Flexural 
Strength Required for Mixtures by 138 kPa flexural strength or more, at any time, 
adjust the mixture to increase the strength, as approved. 

 
f.  If the equivalent average 28-day strength is above the Average Flexural Strength 

Required for Mixtures by 138 kPa flexural strength or more for 2 consecutive days, 
the Contractor will be permitted to adjust the mixture to decrease the strength, as 
approved. 
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g.  The Contractor's CQC testing agency shall maintain up-to-date control charts for 
strength, showing the 7-day CQC compressive strength, the 14-day compressive 
strength (from acceptance tests) and the 28-day equivalent flexural strength of 
each of these for each lot. 

 
3.12.2.8   Inspection Before Placing 
 

Underlying materials, construction joint faces, forms, reinforcing, dowels, and embedded 
items shall be inspected by the Contractor in sufficient time prior to each paving operation in 
order to certify to the Contracting Officer that they are ready to receive concrete.  The results 
of each inspection shall be reported in writing. 

 
3.12.2.9   Paving 
 

a.  Paving Inspection.  The placing foreman shall supervise all placing and paving 
operations, shall determine that the correct quality of concrete is placed in each 
location as shown and that finishing is performed as specified; shall be responsible 
for measuring and recording concrete temperatures and ambient temperature 
hourly during placing operations, weather conditions, time of placement, volume of 
concrete placed, and method of paving and any problems encountered. 

 
b.  Placing and Paving Corrective Action.  The paving foreman shall not permit batching 

and paving to begin until it has been verified that an adequate number of vibrators 
in working order and with competent operators are available.  Paving shall not be 
continued if piles of concrete exist or if the concrete is inadequately consolidated or 
if surface finish is not satisfactory.  If any batch of concrete fails to meet the 
temperature requirements, immediate steps shall be taken to improve temperature 
controls. 

 
3.12.2.10   Vibrators 
 

a.  Vibrator Testing and Use.  The frequency and amplitude of each vibrator shall be 
determined in accordance with COE CRD-C 521 prior to initial use and at least 
once a month when paving is in progress. Additional tests shall be made as 
directed when a vibrator does not appear to be adequately consolidating the 
concrete.  The frequency shall be determined while the vibrator is operating in 
concrete with the tachometer being held against the upper end of the vibrator head 
while almost submerged and just before the vibrator is withdrawn from the 
concrete.  The amplitude shall be determined with the head vibrating in air.  Two 
measurements shall be taken, one near the tip and another near the upper end of 
the vibrator head, and these results averaged.  The make, model, type, and size of 
the vibrator and frequency and amplitude results shall be reported in writing. 

b.  Vibrator Corrective Action.  Any vibrator not meeting the requirements of 
subparagraphs, Paver-Finisher and Consolidation, shall be immediately removed 
from service and repaired or replaced. 

 
3.12.2.11   Curing Inspection 
 

a.  Moist Curing Inspections.  At least twice each shift, and not less than four times per 
day (never more than 7 hours apart) on both work and non-work days, an 
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inspection shall be made of all areas subject to moist curing.  The surface moisture 
condition shall be noted and recorded. 

 
b.  Moist Curing Corrective Action.  When any inspection finds an area of inadequate 

curing, immediate corrective action shall be taken, and the required curing period 
for the area shall be extended by 1 day. 

 
c.  Membrane Curing Inspection.  No curing compound shall be applied until the 

Contractor has verified that the compound is properly mixed and ready for spraying.  
At the end of each day's operation, the quantity of compound used shall be 
determined by measurement of the container and the area of concrete surface 
covered; the Contractor shall then compute the rate of coverage in square meters 
per L and shall also note whether or not coverage is uniform.  All this shall be 
reported daily. 

 
d.  Membrane Curing Corrective Action.  When the coverage rate of the curing 

compound is less than that specified or when the coverage is not uniform, the 
entire surface shall be sprayed again. 

 
e.  Sheet Curing Inspection.  At least once each shift and once per day on non-work 

days, an inspection shall be made of all areas being cured using impervious 
sheets.  The condition of the covering and the tightness of the laps and tapes shall 
be noted and recorded. 

 
f.  Sheet Curing Corrective Action.  When a daily inspection report lists any tears, holes, 

or laps or joints that are not completely closed, the tears and holes shall promptly 
be repaired or the sheets replaced, the joints closed, and the required curing period 
for those areas shall be extended by 1 day. 

 
3.12.2.12   Cold-Weather Protection 
 

At least once each shift and once per day on non-work days, an inspection shall be made of 
all areas subject to cold-weather protection.  Any deficiencies shall be noted, corrected, and 
reported. 

 
3.12.2.13   Mixer Uniformity 
 

a.  Stationary Mixers.  Prior to the start of concrete placing and once every 4 months 
when concrete is being placed, or once for every 38,000 cubic meters of concrete 
placed, whichever results in the longest time interval, uniformity of concrete mixing 
shall be determined in accordance with COE CRD-C 55.  The original test shall be 
a Regular Test.  After the mixing operation has been tested and approved, 
subsequent tests shall be Abbreviated Tests. 

b.  Truck Mixers.  Prior to the start of concrete placing and at least once every 4 months 
when concrete is being placed, uniformity of concrete mixing shall be determined in 
accordance with ASTM C 94/C 94M.  The truck mixers shall be selected randomly 
for testing.  When satisfactory performance is found in one truck mixer, the 
performance of mixers of substantially the same design and condition of the blades 
may be regarded as satisfactory. 
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c.  Mixer Uniformity Corrective Action.  When a mixer fails to meet mixer uniformity 
requirements, either the mixing time shall be increased, batching sequence 
changed, batch size reduced, or adjustments shall be made to the mixer until 
compliance is achieved.  After adjustments have been made, another uniformity 
test shall be made. 

 
3.12.2.14   Reports 
 

All results of tests or inspections conducted shall be reported informally as they are 
completed and in writing daily.  A weekly report shall be prepared for the updating of control 
charts covering the entire period from the start of the construction season through the current 
week.  During periods of cold-weather protection, reports of pertinent temperatures shall be 
made daily.  These requirements do not relieve the Contractor of the obligation to report 
certain failures immediately as required in preceding paragraphs.  Such reports of failures 
and the action taken shall be confirmed in writing in the routine reports.  The Contracting 
Officer has the right to examine all contractor quality control records. 

 
 

END OF SECTION 
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SECTION 02760 (A)

FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in this text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed Gasket and
Sealing Material

ASTM D 789 (1998) Determination of Relative Viscosity and Moisture
Content of Polyamide (PA)

ASTM D 5893 (1996) Cold Applied, Single Component Chemically
Curing Silicon Joint Sealant for Portland Cement
Concrete Pavement

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Manufacturer's Recommendations; G, RE.

Where installation procedures, or any part thereof, are required to be in accordance
with the manufacturer's recommendations, printed copies of these
recommendations, 30 days prior to use on the project.  Installation of the material
will not be allowed until the recommendations are received.   Failure to furnish
these recommendations can be cause for rejection of the material.

Construction Equipment List.

List of proposed equipment to be used in performance of construction work
including descriptive data, 30 days prior to use on the project.

Samples

Materials; G, RE.
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Samples of the materials (sealant, primer if required, and backup material), in
sufficient quantity for testing and approval 30 days prior to the beginning of work.
No material will be allowed to be used until it has been approved.

1.3   TEST REQUIREMENTS

The joint sealant and backup or separating material shall be tested for conformance with the
referenced applicable material specification.  Testing of the materials shall be performed in an
approved independent laboratory and certified copies of the test reports shall be submitted
and approved 30 days prior to the use of the materials at the job site.  Samples will be
retained by the Government for possible future testing should the materials appear defective
during or after application.  Conformance with the requirements of the laboratory tests
specified will not constitute final acceptance of the materials.  Final acceptance will be based
on the performance of the in-place materials.

1.4   EQUIPMENT

Machines, tools, and equipment used in the performance of the work required by this section
shall be approved before the work is started and shall be maintained in satisfactory condition
at all times.

1.4.1   Joint Cleaning Equipment

1.4.1.1   Concrete Saw

A self-propelled power saw with water-cooled diamond or abrasive saw blades will be
provided for cutting joints to the depths and widths specified or for refacing joints or cleaning
sawed joints where sandblasting does not provide a clean joint.

1.4.1.2   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hose, and long-wearing venturi-type
nozzle of proper size, shape and opening.  The maximum nozzle opening should not exceed
6.4 mm (1/4 inch).  The air compressor shall be portable and shall be capable of furnishing
not less than 71 liters per second (150 cubic feet per minute) and maintaining a line pressure
of not less than 621 kPa (90 psi) at the nozzle while in use.   Compressor capability under job
conditions must be demonstrated before approval.  The compressor shall be equipped with
traps that will maintain the compressed air free of oil and water.  The nozzle shall have an
adjustable guide that will hold the nozzle aligned with the joint approximately 1 inch above the
pavement surface.  The height, angle of inclination and the size of the nozzle shall be
adjusted as necessary to secure satisfactory results.

1.4.1.3   Waterblasting Equipment

Waterblasting equipment shall include a trailer-mounted water tank, pumps, high-pressure
hose, wand with safety release cutoff control, nozzle, and auxiliary water resupply equipment.
The water tank and auxiliary resupply equipment shall be of sufficient capacity to permit
continuous operations. The nozzle shall have an adjustable guide that will hold the nozzle
aligned with the joint approximately 1 inch above the pavement surface.  The height, angle of
inclination and the size of the nozzle shall be adjustable as necessary to obtain satisfactory
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results.  A pressure gauge mounted at the pump shall show at all times the pressure in
pounds per square inch at which the equipment is operating.

1.4.1.4   Hand Tools

Hand tools may be used, when approved, for removing defective sealant from a crack and
repairing or cleaning the crack faces.

1.4.2   Sealing Equipment

1.4.2.1   Cold-Applied, Single-Component Sealing Equipment

The equipment for installing ASTM D 5893 single component joint sealants shall consist of an
extrusion pump, air compressor, following plate, hoses, and nozzle for transferring the sealant
from the storage container into the joint opening.  The dimension of the nozzle shall be such
that the tip of the nozzle will extend into the joint to allow sealing from the bottom of the joint
to the top.  The initially approved equipment shall be maintained in good working condition,
serviced in accordance with the supplier's instructions, and shall not be altered in any way
without obtaining prior approval.  Small hand-held air-powered equipment (i.e., caulking guns)
may be used for small applications.

1.5   TRIAL JOINT SEALANT INSTALLATION

Prior to the cleaning and sealing of the joints for the entire project, a test section of at least 60
m long shall be prepared using the specified materials and approved equipment, so as to
demonstrate the proposed joint preparation and sealing of all types of joints in the project.
Following the completion of the test section and before any other joint is sealed, the test
section shall be inspected to determine that the materials and installation meet the
requirements specified.  If it is determined that the materials or installation do not meet the
requirements, the materials shall be removed, and the joints shall be recleaned and resealed
at no cost to the Government.  When the test section meets the requirements, it may be
incorporated into the permanent work and paid for at the contract unit price per linear foot for
sealing items scheduled.   All other joints shall be prepared and sealed in the manner
approved for sealing the test section.

1.6   DELIVERY AND STORAGE

Materials delivered to the job site shall be inspected for defects, unloaded, and stored with a
minimum of handling to avoid damage.  Storage facilities shall be provided by the Contractor
at the job site for maintaining materials at the temperatures and conditions recommended by
the manufacturer.

1.7   ENVIRONMENTAL CONDITIONS

The ambient air temperature and the pavement temperature within the joint wall shall be a
minimum of 10 degrees C and rising at the time of application of the materials.  Sealant shall
not be applied if moisture is observed in the joint.
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PART 2   PRODUCTS

2.1   SEALANTS

Materials for sealing joints between new and existing rigid pavements indicated on the
drawings shall be ASTM D 5893.

2.2   PRIMERS

Primers, when their use is recommended by the manufacturer of the sealant, shall be as
recommended by the manufacturer of the sealant.

2.3   BACKUP MATERIALS

The backup material shall be a compressible, nonshrinking, nonstaining, nonabsorbing
material and shall be nonreactive with the joint sealant.  The material shall have a melting
point at least 3 degrees C greater than the pouring temperature of the sealant being used
when tested in accordance with ASTM D 789.  The material shall have a water absorption of
not more than 5 percent of the sample weight when tested in accordance with ASTM C 509.
The backup material shall be 25 plus or minus 5 percent larger in diameter than the nominal
width of the crack.

2.4   BOND BREAKING TAPES

The bond breaking tape or separating material shall be a flexible, nonshrinkable,
nonabsorbing, nonstaining, and nonreacting adhesive-backed tape.  The material shall have
a melting point at least 3 degrees C greater than the pouring temperature of the sealant being
used when tested in accordance with ASTM D 789.  The bond breaker tape shall be
approximately 3 mm wider than the nominal width of the joint and shall not bond to the joint
sealant.

PART 3   EXECUTION

3.1   PREPARATION OF JOINTS

Immediately before the installation of the sealant, the joints shall be thoroughly cleaned to
remove all laitance, curing compound, filler, protrusions of hardened concrete, and old
sealant from the sides and upper edges of the joint space to be sealed.

3.1.1   Existing Sealant Removal

The in-place sealant shall be cut loose from both joint faces and to the depth shown on the
drawings, using the concrete saw as specified in paragraph EQUIPMENT.  Depth shall be
sufficient to accommodate any separating or backup material that is required to maintain the
depth of new sealant to be installed.  Prior to further cleaning operations, all loose old sealant
remaining in the joint opening shall be removed by blowing with compressed air.  Hand tools
may be required to remove sealant from random cracks.  Chipping, spalling, or otherwise
damaging the concrete will not be allowed.
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3.1.2   Sawing

3.1.2.1   Facing of Joints

Facing of joints shall be accomplished using a concrete saw as specified in paragraph
EQUIPMENT to saw through sawed and filler-type joints to loosen and remove material until
the joint is clean and open to the full specified width and depth.  The blade shall be stiffened
with a sufficient number of suitable dummy (used) blades or washers.  Immediately following
the sawing operation, the joint opening shall be thoroughly cleaned using a water jet to
remove all saw cuttings and debris.

3.1.2.2   Refacing of Random Cracks

Sawing of the cracks shall be accomplished using a power-driven concrete saw as specified
in paragraph EQUIPMENT.  The saw blade shall be 152 mm (6 inch) or less in diameter to
enable the saw to follow the trace of the crack.  The blade shall be stiffened as necessary
with suitable dummy (or used) blades or washers.  Immediately following the sawing
operation, the crack opening shall be thoroughly cleaned using a water jet to remove all saw
cuttings and debris.

3.1.3   Sandblasting

The newly exposed concrete joint faces and the pavement surfaces extending a minimum of
13 mm from the joint edges shall be sandblasted and/or waterblasted clean.  A multiple-pass
technique shall be used until the surfaces are free of dust, dirt, curing compound, filler, old
sealant residue, or any foreign debris that might prevent the bonding of the sealant to the
concrete.  After final cleaning and immediately prior to sealing, the joints shall be blown out
with compressed air and left completely free of debris and water.

3.1.4   Back-Up Material

When the joint opening is of a greater depth than indicated for the sealant depth, the lower
portion of the joint opening shall be plugged or sealed off using a back-up material to prevent
the entrance of the sealant below the specified depth.  Care shall be taken to ensure that the
backup material is placed at the specified depth and is not stretched or twisted during
installation.

3.1.5   Bond Breaking Tape

Where inserts or filler materials contain bitumen, or the depth of the joint opening does not
allow for the use of a backup material, a bond breaker separating tape will be inserted to
prevent incompatibility with the filler materials and three-sided adhesion of the sealant.  The
tape shall be securely bonded to the bottom of the joint opening so it will not float up into the
new sealant.

3.1.6   Rate of Progress of Joint Preparation

The stages of joint preparation which include sandblasting, air pressure cleaning and placing
of the back-up material shall be limited to only that lineal footage that can be sealed during
the same day.
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3.2   PREPARATION OF SEALANT

3.2.1   Single-Component, Cold-Applied Sealants

The ASTM D 5893 sealant and containers shall be inspected prior to use.   Any materials that
contain water, hard caking of any separated constituents, nonreversible jell, or materials that
are otherwise unsatisfactory shall be rejected.  Settlement of constituents in a soft mass that
can be readily and uniformly remixed in the field with simple tools will not be cause for
rejection.

3.3   INSTALLATION OF SEALANT

3.3.1   Time of Application

Joints shall be sealed immediately following final cleaning of the joint walls and following the
placement of the separating or backup material. Open joints that cannot be sealed under the
conditions specified, or when rain interrupts sealing operations shall be recleaned and
allowed to dry prior to installing the sealant.

3.3.2   Sealing Joints

Immediately preceding, but not more than 15 m ahead of the joint sealing operations, a final
cleaning with compressed air shall be performed.  The joints shall be filled from the bottom up
to 3 mm plus or minus 1.5 mm below the pavement surface.  Excess or spilled sealant shall
be removed from the pavement by approved methods and shall be discarded.  The sealant
shall be installed in such a manner as to prevent the formation of voids and entrapped air.  In
no case shall gravity methods or pouring pots be used to install the sealant material.  Traffic
shall not be permitted over newly sealed pavement until authorized by the Contracting Officer.
When a primer is recommended by the manufacturer, it shall be applied evenly to the joint
faces in accordance with the manufacturer's instructions.  Joints shall be checked frequently
to ensure that the newly installed sealant is cured to a tack-free condition within the time
specified.

3.4   INSPECTION

3.4.1   Joint Cleaning

Joints shall be inspected during the cleaning process to correct improper equipment and
cleaning techniques that damage the concrete pavement in any manner.  Cleaned joints shall
be approved prior to installation of the separating or back-up material and joint sealant.

3.4.2   Joint Sealant Application Equipment

The application equipment shall be inspected to ensure conformance to temperature
requirements and proper installation.  Evidences of bubbling, improper installation, failure to
cure or set shall be cause to suspend operations until causes of the deficiencies are
determined and corrected.
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3.4.3   Joint Sealant

The joint sealant shall be inspected for proper rate of cure and set, bonding to the joint walls,
cohesive separation within the sealant, reversion to liquid, entrapped air and voids.  Sealants
exhibiting any of these deficiencies at any time prior to the final acceptance of the project
shall be removed from the joint, wasted, and replaced as specified herein at no additional
cost to the Government.

3.5   CLEAN-UP

Upon completion of the project, all unused materials shall be removed from the site and the
pavement shall be left in a clean condition.

END OF SECTION
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SECTION 02762 A

COMPRESSION JOINT SEALS FOR CONCRETE PAVEMENTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in this text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2628 (1991; R 1998) Preformed Polychloroprene Elastomeric
Joint Seals for Concrete Pavements

ASTM D 2835 (1989; R 1998) Lubricant for Installation of Preformed
Compression Seals in Concrete Pavements

CORPS OF ENGINEERS (COE)

COE CRD-C 548 (1988) Jet-Fuel and Heat Resistant Preformed
Polychloroprene Elastomeric Joint Seals for Rigid
Pavements

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Equipment

List of proposed equipment to be used in the performance of construction work,
including descriptive data, 30 days prior to use on the project.

Manufacturer's Instructions; G, RE

Where installation procedures are required in accordance with the manufacturer's
recommendations, printed copies of manufacturers' instructions, 30 days prior to
use on the project.

Samples

Compression Seals; G, RE
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Regardless of testing responsibility, 1.2 meter long samples of the materials, 30
days prior to use on the project.  Printed directions from the manufacturer on
recommended installation criteria shall be furnished with the samples plus the
manufacturer's certification that the selected seal is recommended for the
installation on this project.

Test Reports

Test Requirements; G, RE

Certified copies of test results, 30 days prior to use of material on the project.

1.4   TEST REQUIREMENTS

Each lot of compression joint seal and lubricant/adhesive shall be sampled, identified, and
tested for conformance with the applicable material specification.  A lot of compression seal
shall consist of 1 day's production or 6,000 meters for each cross section, whichever is less.
A lot of lubricant/adhesive shall consist of 1 day's production.  Testing of the compression
joint seal and lubricant/adhesive material shall be the responsibility of the Contractor and
shall be performed in an approved independent laboratory, and certified copies of the test
reports shall be submitted for approval 30 days prior to the use of the materials at the jobsite.
Samples of each lot of material shall also be submitted and will be retained by the
Government for possible future testing should the materials appear defective during or after
application.  The Contractor shall furnish additional samples of materials, in sufficient quantity
to be tested, upon request.  Final acceptance will be based on conformance to the specified
test requirements and the performance of the in-place materials.

1.5   EQUIPMENT

Machines, tools, and equipment used in the performance of the work required by this section
shall be approved before the work is started and shall be maintained in satisfactory condition
at all times.

1.5.1   Joint Cleaning Equipment

1.5.1.1   Concrete Saw

A self-propelled power saw with water-cooled diamond saw blades shall be provided for
cutting joints to the depths and widths specified and for removing filler, existing old joint seal,
or other material embedded in the joints or adhered to the joint faces.

1.5.1.2   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hose, and a long-wearing venturi-
type nozzle of proper size, shape, and opening.  The maximum nozzle opening should not
exceed 6 mm.  The air compressor shall be portable and shall be capable of furnishing not
less than 4200 liters per minute and maintaining a line pressure of not less than 620 kPa at
the nozzle while in use.  The compressor shall be equipped with traps that will maintain the
compressed air free of oil and water. The nozzle shall have an adjustable guide that will hold
the nozzle aligned with the joint about 25 mm above the pavement surface and will direct the
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blast to clean the joint walls.  The height, angle of inclination, and the size of the nozzle shall
be adjusted as necessary to ensure satisfactory results.

1.5.1.3   Waterblasting Equipment

Waterblasting equipment shall include a trailer-mounted water tank, pumps, high-pressure
hose, a wand with safety release cutoff controls, nozzle, and auxiliary water resupply
equipment.  The water tank and auxiliary water resupply equipment shall be of sufficient
capacity to permit continuous operations.  The pumps, hoses, wand, and nozzle shall be of
sufficient capacity to permit the cleaning of both walls of the joint and the pavement surface
for a width of at least 12 mm on either side of the joint.  A pressure gauge mounted at the
pump shall show at all times the pressure in kPa psi at which the equipment is operating.

1.5.2   Sealing Equipment

Equipment used to install the compression seal shall place the compression seal to the
prescribed depths within the specified tolerances without cutting, nicking, twisting, or
otherwise damaging the seal.  The equipment shall be capable of placing the seal with not
more than two percent longitudinal stretch or compression of the seal during installation.  The
machine shall be an automatic self-propelled joint seal application equipment and engine
powered.  The machine shall include a reservoir for the lubricant/adhesive, a device for
conveying the lubricant/adhesive in the proper quantities to the sides of the compression seal
or the sidewalls of the joints, a reel capable of holding one full spool of compression seal, and
a power-driven apparatus for feeding the joint seal through a compression device and
inserting the seal into the joint.  The equipment shall also include a guide to maintain the
proper course along the joint being sealed.  The machine shall at all times be operated by an
experienced operator.

1.6   TRIAL JOINT SEAL AND LUBRICANT/ADHESIVE INSTALLATION

Prior to the cleaning and sealing of the joints for the entire project, a test section at least 69
meters long shall be prepared at a designated location in the project pavement, using the
specified materials and the approved equipment to demonstrate the proposed joint
preparation and sealing of all types of joints in the project.  Following the completion of the
trial length and before any other joint is sealed, the trial joints will be inspected by the
Government to determine that the materials and installation meet the requirements specified.
If materials or installation do not meet requirements, the materials shall be removed, and the
joints shall be recleaned and resealed at no cost to the Government.  No other joints shall be
sealed until the test installation has been approved.  If the trial section is approved, it may be
incorporated into the permanent work.  Other joints shall be sealed in the manner approved
for sealing the trial joint.

1.7   DELIVERY AND STORAGE

Materials delivered to the jobsite shall be inspected for defects, unloaded, and stored with a
minimum of handling to avoid damage.  Storage facilities shall protect materials from weather
and shall maintain materials at temperatures recommended by the manufacturer.
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1.8   ENVIRONMENTAL CONDITIONS

The ambient temperature and the pavement temperature within the joint wall shall be at least
16 degrees C and rising at the time of installation of the materials.  Sealant installation will not
be allowed if moisture or foreign material is observed in the joint.

PART 2   PRODUCTS

2.1   COMPRESSION SEALS

Compression joint seal materials shall be a vulcanized elastomeric compound using
polychloroprene as the only base polymer.  The material and manufactured seal shall
conform to ASTM D 2628 and COE CRD-C 548 where jet fuel and/or heat blast resistance is
required.  The joint seal shall be a labyrinth type seal.  The uncompressed depth of the face
of the compression seal (that is to be bonded to the joint wall) shall be greater than the
uncompressed width of the seal.  The actual width of the uncompressed seal for construction
and contraction joints shall be 21 mm, and for expansion joints shall be 32 mm.  The
tolerance on the seal shall be plus 3 mm or minus 1.5 mm.

2.2   LUBRICANT/ADHESIVE

Lubricant/adhesive used for the compression elastomeric joint seal shall be a one-component
compound conforming to ASTM D 2835.

PART 3   EXECUTION

3.1   PREPARATION OF JOINTS

Immediately before installation of the compression joint seal, the joints shall be thoroughly
cleaned to remove laitance, filler, existing sealer, foreign material and protrusions of
hardened concrete from the sides and upper edges of the joint space to be sealed.  Cleaning
shall be by sandblasting or waterblasting and shall extend along pavement surfaces at least
12 mm on either side of the joint.  After final cleaning and immediately prior to sealing, the
joints shall be blown out with compressed air and left completely free of debris and water.
The Contractor shall demonstrate that the selected cleaning operation meets the cleanliness
requirements.  Any irregularity in the joint face which would prevent uniform contact between
the joint seal and the joint face shall be corrected prior to the installation of the joint seal.

3.1.1   Sawing

Joints shall be cleaned and opened to the specified width and depth by sawing.  Immediately
following the sawing operation, the joint faces and opening shall be thoroughly cleaned using
a water jet to remove saw cuttings or debris remaining on the faces or in the joint opening.
Compression seal shall be installed within 3 calendar days of the time the joint cavity is
sawed.  Depth of the joint cavity shall be per manufacturer's instructions.  The saw cut for the
joint seal cavity shall be centered over the joint line.  The nominal width of the sawed joint
seal cavity shall be as follows; the actual width shall be within a tolerance of plus or minus 1.5
mm:

a.  If a nominal 20.6 mm wide compression seal is furnished, the nominal width of the
saw cut shall be 14.3 mm when the pavement temperature at the time of sawing is
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between -4 and +60 degrees C.  If the pavement temperature at the time of sawing
is above this range, the nominal width of the saw cut shall be decreased 1.5 mm.  If
the pavement temperature at the time of sawing is below this range, the nominal
width of the saw cut shall be increased 1.5 mm.

b.  The pavement temperature shall be measured in the presence of the Contracting
Officer.  Measurement shall be made each day before commencing sawing and at
any other time during the day when the temperature appears to be varying from the
allowable sawing range.

3.1.2   Sandblast Cleaning

A multiple pass sandblasting technique shall be used until the surfaces are free of dust, dirt,
curing compound, or any residue that might prevent ready insertion or uniform contact of the
seal and bonding of the lubricant/adhesive to the concrete.

3.1.3   Waterblast Cleaning

A multiple pass waterblast technique shall be used until the surfaces are free of dust, dirt,
curing compound, or any residue that might prevent ready insertion or uniform contact of the
seal and bonding of the lubricant/adhesive to the concrete.

3.1.4   Rate of Progress

Sandblasting or waterblasting of joint faces shall be limited to the length of joint that can be
sealed during the same workday.

3.2   INSTALLATION OF THE COMPRESSION SEAL

3.2.1   Time of Installation

Joints shall be sealed immediately within 3 calendar days of sawing the joint seal cavity and
following concrete cure and the final cleaning of the joint walls.  Open joints ready for sealing
that cannot be sealed under the specified conditions shall be provided with an approved
temporary seal to prevent infiltration of foreign material.  When rain interrupts the sealing
operations, the joints shall be washed, air pressure cleaned, and allowed to dry prior to
installing the lubricant/adhesive and compression seal.

3.2.2   Sequence of Installation

Longitudinal joints shall be sealed first, followed by transverse joints.  Seals in longitudinal
joints shall be installed so that all transverse joint seals will be intact from edge to edge of the
pavement.  Intersections shall be made monolithic by use of joint seal adhesive and care in
fitting the intersection parts together.  Extender pieces of seal shall not be used at
intersections.  Any seal falling short at the intersection shall be removed and replaced with
new seal at no additional cost to the Government.  Seals that are required to change direction
by more than 20 degrees, may require a poured sealant at the intersection.  Poured sealant
shall be per compression seal manufacturer's instructions.

3.3   SEALING OF JOINTS
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The sides of the joint seal or the sides of the joint shall be covered with a coating of
lubricant/adhesive and the seal installed as specified.  Butt joints and seal intersections shall
be coated with liberal applications of lubricant/ adhesive.  Lubricant/adhesive spilled on the
pavement shall be removed immediately to prevent setting on the pavement.  The in-place
joint seal shall be in an upright position and free from twisting, distortion, and cuts.
Adjustments shall be made to the installation equipment and procedure, if the stretch exceeds
1 percent.  Any seal exceeding 2 percent stretch shall be removed and replaced.  The joint
seal shall be placed at a uniform depth within the tolerances specified.  In-place joint seal
which fails to meet the specified requirements shall be removed and replaced with new joint
seal at no cost to the Government.  The compression joint seal shall be placed to a depth of 6
mm, plus or minus 3 mm, below the pavement surface except when the joint is beveled or
has a radius at the surface, or unless otherwise directed.  For beveled joints or joints with a
radius at the surface, the compression joint seal shall be installed at a depth of 3 mm, plus or
minus 3 mm, below the bottom of the edge of the bevel or radius.  No part of the seal shall be
allowed to project above the surface of the pavement or above the edge of the bevel or
radius.  The seal shall be installed in the longest practicable lengths in longitudinal joints and
shall be cut at the joint intersections to provide continuous installation of the seal in the
transverse joints.  The lubricant/adhesive in the longitudinal joints shall be allowed to set for 1
hour prior to cutting at the joint intersections to reduce the possibility of shrinkage.  For all
transverse joints, the minimum length of the compression joint seal shall be the pavement
width from edge to edge.

3.4   CLEAN-UP

Upon completion of the project, all unused materials shall be removed from the site, any
lubricant/adhesive on the pavement surface shall be removed, and the pavement shall be left
in clean condition.

3.5   QUALITY CONTROL PROVISIONS

3.5.1   Application Equipment

The application equipment shall be inspected to assure uniform application of
lubricant/adhesive to the sides of the compression joint seal or the walls of the joint.  If any
equipment causes cutting, twisting, nicking, excessive stretching or compressing of the seal,
or improper application of the lubricant/adhesive, the operation shall be suspended until
causes of the deficiencies are determined and corrected.

3.5.2   Procedures

3.5.2.1   Quality Control Inspection

Quality control provisions shall be provided during the joint cleaning process to prevent or
correct improper equipment and cleaning techniques that damage the concrete in any
manner.  Cleaned joints shall be approved by the Government prior to installation of the
lubricant/adhesive and compression joint seal.

3.5.2.2   Conformance to Stretching and compression Limitations

Conformance to stretching and compression limitations shall be determined.  The top surface
of the compression seal shall be marked at 305 mm intervals in a manner clear and durable



02002/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 02762(A) - 7

to enable length determinations of the seal.  After installation, the distance between the marks
shall be measured on the seal.  If the stretching or compression exceeds 2 percent, the seal
shall be removed and replaced with new joint at no additional cost to the Government.  The
seal shall be removed up to the last correct measurement.  The seal shall be inspected a
minimum of once per 30 meters of seal for compliance to the shrinkage or compression
requirements.  Measurements shall also be made at the same interval to determine
conformance with depth and width of installation requirements.  Compression seal that is not
in conformance with specification requirements shall be removed and replaced with new joint
seal at no additional cost to the Government.

3.5.2.3   Pavement Temperature

The pavement temperature shall be determined by placing a thermometer in the initial saw
cut for the joint and the reading shall be recorded.  The thermometer shall remain in the joint
for an adequate time to provide a control reading.

3.5.3   Product

The joint sealing system (compression seal and lubricant/adhesive) shall be inspected for
proper rate of cure and bonding to the concrete, cuts, twists, nicks and other deficiencies.
Seals exhibiting any defects, at any time prior to final acceptance of the project, shall be
removed from the joint, wasted, and replaced in a satisfactory manner.

END OF SECTION
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SECTION 02763 (A)

PAVEMENT MARKINGS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

AASHTO M 247 (1981; R 1996) Glass Beads Used in Traffic Paint

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 792 (1998) Density and Specific Gravity (Relative Density)
of Plastics by Displacement

ASTM D 4280 (1996) Extended Life Type, Nonplowable, Prismatic,
Raised, Retroreflective Pavement Markers

ASTM D 4505 (1996) Preformed Plastic Pavement Marking Tape for
Extended Service Life

ASTM E 28 (1999) Softening Point of Resins by Ring and Ball
Apparatus

FEDERAL SPECIFICATIONS (FS)

FS TT-B-1325 (Rev C; Notice 1; Canc. Notice 2) Beads (Glass
Spheres) Retro-Reflective (Metric)

FS TT-P-1952 (Rev D; Canc. Notice 1) Paint, Traffic and Airfield
Marking, Waterborne (Metric)

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Equipment; G, RE
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Lists of proposed equipment, including descriptive data, and notifications of
proposed Contractor actions as specified in this section.  List of removal equipment
shall include descriptive data indicating area of coverage per pass, pressure
adjustment range, tank and flow capacities, and safety precautions required for the
equipment operation.

Composition Requirements

Manufacturer's current printed product description and Material Safety Data Sheets
(MSDS) for each type paint/color proposed for use.

Qualifications

Document certifying that personnel are qualified for equipment operation and
handling of chemicals.

Test Reports

Sampling and Testing; G, RE

Certified copies of the test reports, prior to the use of the materials at the jobsite.
Testing shall be performed in an approved independent laboratory.

Certificates

Volatile Organic Compound (VOC); G, RE

Certificate stating that the proposed pavement marking paint meets the VOC
regulations of the local Air Pollution Control District having jurisdiction over the
geographical area in which the project is located.

1.4   DELIVERY AND STORAGE

All materials shall be delivered and stored in sealed containers that plainly show the
designated name, formula or specification number, batch number, color, date of manufacture,
manufacturer's name, and directions, all of which shall be plainly legible at time of use.

1.5   EQUIPMENT

All machines, tools and equipment used in the performance of the work shall be approved
and maintained in satisfactory operating condition.  Equipment operating on roads and
runways shall display low speed traffic markings and traffic warning lights.

1.5.1   Paint Application Equipment

The equipment to apply paint to pavements shall be a self-propelled or mobile-drawn
pneumatic spraying machine with suitable arrangements of atomizing nozzles and controls to
obtain the specified results.  The machine shall have a speed during application not less than
8 kilometers per hour (5 mph), and shall be capable of applying the stripe widths indicated, at
the paint coverage rate specified in paragraph APPLICATION, and of even uniform thickness
with clear-cut edges.  The equipment used to apply the paint binder to airfield pavements
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shall be a self-propelled or mobile-drawn pneumatic spraying machine with an arrangement
of atomizing nozzles capable of applying a line width at any one time in multiples of 150 mm
(6 inches), from 150 mm (6 inches) to 900 mm (36 inches).  The paint applicator shall have
paint reservoirs or tanks of sufficient capacity and suitable gauges to apply paint in
accordance with requirements specified.  Tanks shall be equipped with suitable air-driven
mechanical agitators.  The spray mechanism shall be equipped with quick-action valves
conveniently located, and shall include necessary pressure regulators and gauges in full view
and reach of the operator.  Paint strainers shall be installed in paint supply lines to ensure
freedom from residue and foreign matter that may cause malfunction of the spray guns.  The
paint applicator shall be readily adaptable for attachment of an air-actuated dispenser for the
reflective media approved for use.  Pneumatic spray guns shall be provided for hand
application of paint in areas where the mobile paint applicator cannot be used.

1.5.3   Reflective Media Dispenser

The dispenser for applying the reflective media shall be attached to the paint dispenser and
shall operate automatically and simultaneously with the applicator through the same control
mechanism.  The dispenser shall be capable of adjustment and designed to provide uniform
flow of reflective media over the full length and width of the stripe at the rate of coverage
specified in paragraph APPLICATION, at all operating speeds of the applicator to which it is
attached.

1.5.5   Surface Preparation Equipment

1.5.5.1   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hoses, and nozzles of proper size
and capacity as required for cleaning surfaces to be painted.  The compressor shall be
capable of furnishing not less than 70.8 liters per sec (150 cfm) of air at a pressure of not less
than 620 kPa (90 psi) at each nozzle used, and shall be equipped with traps that will maintain
the compressed air free of oil and water.

1.5.5.2   Waterblast Equipment

The water pressure shall be specified at 17.9 MPa (2600 psi) at 60 degrees C (140 degrees
F) in order to adequately clean the surfaces to be marked.

1.5.6   Marking Removal Equipment

Equipment shall be mounted on rubber tires and shall be capable of removing markings from
the pavement without damaging the pavement surface or joint sealant.  Waterblasting
equipment shall be capable of producing an adjustable, pressurized stream of water.
Sandblasting equipment shall include an air compressor, hoses, and nozzles.  The
compressor shall be equipped with traps to maintain the air free of oil and water.

1.5.6.1   Shotblasting Equipment

Shotblasting equipment shall be capable of producing an adjustable depth of removal of
marking and pavement.  Each unit shall be self-cleaning and self-contained, shall be able to
confine dust and debris from the operation, and shall be capable of recycling the abrasive for
reuse.
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1.5.6.2   Chemical Equipment

Chemical equipment shall be capable of application and removal of chemicals from the
pavement surface, and shall leave only non-toxic biodegradable residue.

1.5.7   Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite and well ahead of
the worksite for alerting approaching traffic from both directions.  Small markers shall be
placed along newly painted lines or freshly placed raised markers to control traffic and
prevent damage to newly painted surfaces or displacement of raised pavement markers.
Painting equipment shall be marked with large warning signs indicating slow-moving painting
equipment in operation.

1.7   MAINTENANCE OF TRAFFIC

1.7.1   Airfield

The performance of work in the controlled zones of airfields shall be coordinated with the
Contracting Officer and with the Flight Operations Officer.  Verbal communications shall be
maintained with the control tower before and during work in the controlled zones of the
airfield.  The control tower shall be advised when the work is completed.  A radio for this
purpose shall be provided by the Contractor and approved by the Contracting Officer.

1.7.2   Roads, Streets, and Parking Areas

When traffic must be rerouted or controlled to accomplish the work, the necessary warning
signs, flag persons, and related equipment for the safe passage of vehicles shall be provided.

1.8   WEATHER LIMITATIONS FOR REMOVAL

Pavement surface shall be free of snow, ice, or slush.  Surface temperature shall be at least 5
degrees C and rising at the beginning of operations, except those involving shot or sand
blasting.  Operation shall cease during thunderstorms.  Operation shall cease during rainfall,
except for waterblasting and removal of previously applied chemicals.  Waterblasting shall
cease where surface water accumulation alters the effectiveness of material removal.

1.9   BLACKED-OUT PAVEMENT MARKINGS

Existing and temporary pavement markings designated to be "blacked-out" shall be as
indicated on the contract drawings.  Markings to be "blacked-out" shall be cleaned and
prepared as indicated in paragraph SURFACE PREPARATION, or as recommended by the
manufacturer.

PART 2   PRODUCTS

2.1   PAINT

The paint shall be water-based, homogeneous, easily stirred to smooth consistency, and shall
show no hard settlement or other objectionable characteristics during a storage period of 6
months.  Paints for airfields, roads, and streets shall conform to FS TT-P-1952, color as
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indicated.  Pavement marking paints shall comply with applicable state and local laws
enacted to ensure compliance with Federal Clean Air Standards.  Paint materials shall
conform to the restrictions of the local Air Pollution Control District.

2.5   REFLECTIVE MEDIA

Reflective media for airfields shall conform to FS TT-B-1325, Type I, Gradation A.  Reflective
media for roads and streets shall conform to FS TT-B-1325, Type I, Gradation A or AASHTO
M 247, Type I.

2.6   SAMPLING AND TESTING

Materials proposed for use shall be stored on the project site in sealed and labeled
containers, or segregated at source of supply, sufficiently in advance of needs to allow 60
days for testing.  Upon notification by the Contractor that the material is at the site or source
of supply, a sample shall be taken by random selection from sealed containers by the
Contractor in the presence of a representative of the Contracting Officer.  Samples shall be
clearly identified by designated name, specification number, batch number, manufacturer's
formulation number, project contract number, intended use, and quantity involved.  Testing
shall be performed in an approved independent laboratory.  If materials are approved based
on reports furnished by the Contractor, samples will be retained by the Government for
possible future testing should the material appear defective during or after application.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surfaces to be marked shall be thoroughly cleaned before application of the pavement
marking material.  Dust, dirt, and other granular surface deposits shall be removed by
sweeping, blowing with compressed air, rinsing with water or a combination of these methods
as required.  Rubber deposits, surface laitance, existing paint markings, and other coatings
adhering to the pavement shall be completely removed with scrapers, wire brushes,
sandblasting, approved chemicals, or mechanical abrasion as directed.  Areas of old
pavement affected with oil or grease shall be scrubbed with several applications of trisodium
phosphate solution or other approved detergent or degreaser, and rinsed thoroughly after
each application.  After cleaning, oil-soaked areas shall be sealed with cut shellac to prevent
bleeding through the new paint.  Pavement surfaces shall be allowed to dry, when water is
used for cleaning, prior to striping or marking.  Surfaces shall be recleaned, when work has
been stopped due to rain.  All new pavement surfaces shall be at least  7 days old before
applying paint.  However, pavement markings may be applied earlier due to Base operation
requirements.  Specific approval will be required from the Contracting Officer, based on the
pavement marking manufacturer’s installation recommendations.

3.1.1   Pretreatment for Early Painting

Where early painting is required on rigid pavements, a pretreatment with an aqueous solution
containing 3 percent phosphoric acid and 2 percent zinc chloride shall be applied to prepared
pavement areas prior to painting.
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3.1.2   Cleaning Existing Pavement Markings

In general, markings shall not be placed over existing pavement marking patterns.  Existing
pavement markings, which are in good condition but interfere or conflict with the newly
applied marking patterns, shall be removed.  Deteriorated or obscured markings that are not
misleading or confusing or interfere with the adhesion of the new marking material do not
require removal.  Whenever grinding, scraping, sandblasting or other operations are
performed the work must be conducted in such a manner that the finished pavement surface
is not damaged or left in a pattern that is misleading or confusing.  When these operations are
completed the pavement surface shall be blown off with compressed air to remove residue
and debris resulting from the cleaning work unless otherwise indicated.

3.1.3   Cleaning Concrete Curing Compounds

Cleaning operations on new Portland cement concrete pavements shall not begin before a
minimum of 7 days after the placement of concrete, or as recommended by the manufacturer
and specifically approved by the Contracting Officer.  All new concrete pavements shall be
cleaned by either sandblasting or water blasting.  The extent of the blasting work shall be to
clean and prepare the concrete surface as follows:

     a.  There is no visible evidence of curing compound on the peaks of the textured concrete
surface.

     b.  There are no heavy puddled deposits of curing compound in the valleys of the textured
concrete surface.

     c.  All remaining curing compound is intact; all loose and flaking material is removed.

     d.  The peaks of the textured pavement surface are rounded in profile and free of sharp
edges and irregularities.

     e.  The surface to be marked is dry.

3.2   APPLICATION

         a.  All pavement markings and patterns shall be placed as shown on the plans, except as
specified in 3.2.b below.

         b.  If The extension of the aircraft parking apron onto Taxiway A, including concrete curing
period, is not accomplished within the construction period stated in Section 01005(AR),
paragraph 1.5.1, the Contractor shall develop a temporary pavement marking plan which will
allow aircraft to bypass the southern border of Phase 2 construction, along Taxiway A.  The
temporary pavement markings shall be used to offset the Taxiway A centerline to approximately
300 mm south of the southern most longitudinal pavement joint on Taxiway A, and allow for
construction bypass along the taxiway and access to Taxiway H.  The Contractor shall include
"blacking out" of existing pavement markings and re-establishment of these markings upon
Phase 2 completion.  The Contractor shall submit the temporary pavement marking plan, for
approval by the Contracting Officer, a minimum of 14 days prior to application.
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3.2.1   Paint

Paint shall be applied to clean, dry surfaces, and only when air and pavement temperatures
are above 5 degrees C and less than 35 degrees C.  Paint temperature shall be maintained
within these same limits.  Paint shall be applied pneumatically with approved equipment at
rate of coverage specified.  The Contractor shall provide guide lines and templates as
necessary to control paint application.  Special precautions shall be taken in marking
numbers, letters, and symbols.  Edges of markings shall be sharply outlined.

3.2.1.1   Rate of Application

a.  Reflective Markings:  Pigmented binder shall be applied evenly to the pavement area to
be coated at a rate of 2.9 plus or minus 0.5 square meter per liter.  Glass spheres shall be
applied uniformly to the wet paint on airfield pavement at a rate of 1.0 plus or minus 0.06
kilograms of glass spheres per liter of paint.

b.  Nonreflective Markings:  Paint shall be applied evenly to the pavement surface to be
coated at a rate of 2.9 plus or minus 0.5 square meter per liter.

3.2.1.2   Drying

The maximum drying time requirements of the paint specifications will be strictly enforced to
prevent undue softening of bitumen, and pickup, displacement, or discoloration by tires of
traffic.  If there is a delay in drying of the markings, painting operations shall be discontinued
until cause of the slow drying is determined and corrected.

3.2.5   Reflective Media

Application of reflective media shall immediately follow application of pigmented binder.
Drop-on application of glass spheres shall be accomplished to insure that reflective media is
evenly distributed at the specified rate of coverage.  Should there be malfunction of either
paint applicator or reflective media dispenser, operations shall be discontinued immediately
until deficiency is corrected.

3.3   MARKING REMOVAL

Pavement markings shall be removed in the areas shown on the drawings.  Removal of
marking shall be as complete as possible without damage to the surface.  The removal
process shall not expose aggregate.  After the markings are removed, the cleaned pavement
surfaces shall exhibit adequate texture for remarking as specified in paragraph SURFACE
PREPARATION.  Contractor shall demonstrate removal of pavement marking in an area
designated by the Contracting Officer.  The demonstration area will become the standard for
the remainder of the work.

3.3.1   Equipment Operation

Equipment shall be controlled and operated to remove markings from the pavement surface,
prevent dilution or removal of binder from underlying pavement, and prevent emission of blue
smoke from asphalt or tar surfaces.
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3.3.2   Cleanup and Waste Disposal

The worksite shall be kept clean of debris and waste from the removal operations.  Cleanup
shall immediately follow removal operations in areas subject to air traffic.  Debris shall be
disposed of at approved sites.

END OF SECTION
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SECTION 02964 (A)

COLD MILLING OF BITUMINOUS PAVEMENTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates

1.2   EQUIPMENT, TOOLS, AND MACHINES

Equipment, tools, and machines used in the performance of the work shall be maintained in a
satisfactory working condition.

1.2.1   Cold-Milling Machine

The cold-milling machine shall be a self-propelled machine capable of milling the pavement to
a specified depth and smoothness.  Pavement milling machine shall be capable of
establishing grade control; shall have means of controlling transverse slope; and shall have
effective means of controlling dust produced during the pavement milling operation.  The
machine shall have the ability to remove the millings or cuttings from the pavement and load
them into a truck.  The milling machine shall not cause damage to any part of the pavement
structure that is not to be removed.

1.2.2   Cleaning Equipment

Cleaning equipment shall be suitable for removing and cleaning loose material from the
pavement surface.

1.3   WEATHER LIMITATIONS

Milling shall not be performed when there is accumulation of snow or ice on the pavement
surface.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

The pavement surface shall be cleaned of excessive dirt, clay, or other foreign material
immediately prior to milling the pavement.
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3.2   MILLING OPERATION

Sufficient passes shall be made so that the designated area is milled to the grades and cross
sections indicated.  The milling shall proceed with care and in depth increments that will not
damage the pavement below the designated finished grade.  Items damaged during milling,
such as manholes, valve boxes, utility lines, pavement that is torn, cracked, gouged, broken,
or undercut, shall be repaired or replaced as directed.  Removed material shall have a
minimum of 95 percent by weight passing a 50 mm sieve when tested in accordance with
ASTM C 136.

3.3   REMOVAL OF MILLED MATERIAL

Material that is removed shall be delivered to the indicated disposal area as specified, and
stockpiled in such a manner to prevent segregation or contamination, as approved.

END OF SECTION
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THE FOLLOWING TECHNICAL SPECIFICATIONS APPLY TO  
REPAIR RUNWAY ONLY: 

 
Section  
No. Section Title  

DIVISION 2 - SITEWORK  

 Repair Runway 

02220 R Demolition 
02300 R Earthwork 
02316 R Excavation, Trenching, and Backfilling for Utilities Systems 
02510 R Water Distribution 
02531 R Sanitary Sewers 
02722 R Graded-Crushed Aggregate Base Course 
02748 R Bituminous Tack and Prime Coats 
02749 R Hot Mix Asphalt (HMA) for Airfields 
02753 R Concrete Pavement for Airfields and Other Heavy-Duty Pavements 
02760 R Field Molded Sealants for Sealing Joints in Rigid Pavement 
02762 R Compression Joint Seals for Concrete Pavements 
02763 R Pavement Markings 
02900 R Landscape Work 
02964 R Cold Milling of Bituminous Pavement 
02975 R Sealing of Cracks in Bituminous Pavements 
02981 R Grooving for Airfield Pavements 
02999 R Installation of Ultra-High-Molecular Weight Polyethylene (UHMW) Panels Under 

Aircraft Arresting System Cables 
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SECTION 02220 (R) 
 

DEMOLITION 
 
 
1 GENERAL 
 
1.1 REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
U.S. ARMY CORPS OF ENGINEERS (USACE) 

 
EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety and Health 

Requirements Manual 
 
1.2 GENERAL REQUIREMENTS 
 

The work includes demolition, salvage of identified items and materials, and removal of 
resulting rubbish and debris.  Rubbish and debris shall be removed from Government 
property daily, unless otherwise directed, to avoid accumulation at the demolition site.  
Materials that cannot be removed daily shall be stored in areas specified by the Contracting 
Officer.  In the interest of occupational safety and health, the work shall be performed in 
accordance with EM 385-1-1, Section 23, Demolition, and other applicable Sections.  In the 
interest of conservation, salvage shall be pursued to the maximum extent possible (in 
accordance with Section 01572 CONSTRUCTION AND DEMOLITION WASTE 
MANAGEMENT 01061 (AR) ENVIRONMENTAL PROTECTION, if applicable); salvaged 
items and materials shall be disposed of as specified. 

 
1.3 SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 
Product Data 

 
Work Plan; G 

 
The procedures proposed for the accomplishment of the work.  The procedures 
shall provide for safe conduct of the work, including procedures and methods to 
provide necessary supports, lateral bracing and shoring when required, careful 
removal and disposition of materials specified to be salvaged, protection of property 
which is to remain undisturbed, coordination with other work in progress, and timely 
disconnection of utility services.  The procedures shall include a detailed 
description of the methods and equipment to be used for each operation, and the 
sequence of operations in accordance with EM 385-1-1. 
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1.4 DUST CONTROL 
 

The amount of dust resulting from demolition shall be controlled to prevent the spread of dust 
to occupied portions of the construction site and to avoid creation of a nuisance in the 
surrounding area.  Use of water will not be permitted when it will result in, or create, 
hazardous or objectionable conditions such as ice, flooding and pollution. 

 
1.5 PROTECTION 
 
1.5.1 Protection of Personnel 
 

During the demolition work the Contractor shall continuously evaluate the condition of the 
structure being demolished and take immediate action to protect all personnel working in and 
around the demolition site.  No area, section, or component of floors, roofs, walls, columns, 
pilasters, or other structural element will be allowed to be left standing without sufficient 
bracing, shoring, or lateral support to prevent collapse or failure while workmen remove 
debris or perform other work in the immediate area. 

 
1.5.2 Protection of Existing Property 
 

Before beginning any demolition work, the Contractor shall survey the site and examine the 
drawings and specifications to determine the extent of the work.  The Contractor shall take 
necessary precautions to avoid damage to existing items to remain in place, to be reused, or 
to remain the property of the Government; any damaged items shall be repaired or replaced 
as approved by the Contracting Officer.  The Contractor shall coordinate the work of this 
section with all other work and shall construct and maintain shoring, bracing, and supports as 
required.  The Contractor shall ensure that structural elements are not overloaded and shall 
be responsible for increasing structural supports or adding new supports as may be required 
as a result of any cutting, removal, or demolition work performed under this contract. 

 
1.5.3 Environmental Protection 
 

The work shall comply with the requirements of Section 01355 ENVIRONMENTAL 
PROTECTION. 

 
1.6 BURNING 
 

The use of burning at the project site for the disposal of refuse and debris will not be 
permitted. 

 
1.7 USE OF EXPLOSIVES 
 

Use of explosives will not be permitted. 
 
2 PRODUCTS (NOT APPLICABLE) 
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3 EXECUTION 
 
3.1 UTILITIES 
 

Existing utilities shall be removed as indicated.  When utility lines are encountered that are 
not indicated on the drawings, the Contracting Officer shall be notified prior to further work in 
that area. 

 
3.2 DISPOSITION OF MATERIAL 
 

Title to material and equipment to be demolished, except Government salvage and historical 
items, is vested in the Contractor when the material or equipment to be demolished is 
removed from Government property.  The Government will not be responsible for the 
condition, loss or damage to such property after notice to proceed. 

 
3.2.1 Salvageable Items and Material 
 

Contractor shall salvage items and material to the maximum extent possible. 
 
3.2.1.1 Material Salvaged for the Contractor 
 

Material salvaged for the Contractor shall be stored as approved by the Contracting Officer 
and shall be removed from Government property before completion of the contract.  Material 
salvaged for the Contractor shall not be sold on the site. 

 
3.2.1.2 Items Salvaged for the Government 
 

Salvaged items to remain the property of the Government shall be as noted.  Items damaged 
during removal or storage shall be repaired or replaced to match existing items.  Asphalt 
pavement millings and crushed concrete meeting the materials requirements for the specified 
use will be incorporated in the work as specified.  Excess material shall be stockpiled at the 
locations shown in the drawings. 

 
3.2.2 Unsalvageable Material 
 

Concrete, masonry, and other noncombustible material shall be disposed of in the disposal 
area located as shown on the plans.  The fill in the disposal area shall be placed as directed 
by the Contracting Officer and after disposal is completed, the disposal area shall be 
uniformly graded to drain.  Combustible material shall be disposed of off the site. 

 
3.3 CRUSHING DEMOLISHED CONCRETE 
 
3.3.1 Requirement 
 

Concrete demolished in this project shall be crushed.  Crushed concrete meeting the 
specified requirements shall be recycled as base course for use in this project.  Unused 
crushed concrete shall be turned over to the Government at the Crushed Concrete Stockpile 
location shown on the drawings.  See Section 02722(R) GRADED-CRUSHED AGGREGATE 
BASE COURSE. 
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3.3.2 Procedure 
 
3.3.2.1 Sequence 
 

Concrete will be demolished as specified in this section and hauled to a designated site for 
crushing.  Material shall be temporarily stockpiled and reused as base course, as suitable.  
Any excess material shall be hauled and stockpiled in the “crushed concrete stockpile” 
designated in the plans, after all base course is constructed. 

 
3.3.2.2 Method 
 

Crushing will be by machine specifically designed for crushing rocks or concrete. 
 
3.3.2.3 Particle Size 
 

Largest particle size of the finished project will be 1.5 inches.  Material recycled for base 
course shall be graded to meet the requirements of Specification 02722A (R), “Graded-
Crushed Aggregate Base Course”. 

 
3.3.2.4 Removal of Metal and Other Foreign Matter 
 

Remove all metal and other foreign matter from the crushed concrete before use or 
stockpiling. 

 
3.3.2.5 Location 
 

Crushing and temporary storage of demolished and crushed concrete will be allowed at the 
designated “batch plant/staging area” shown on the project drawings, unless an alternate 
location is approved by the Contracting Officer. 

 
3.4 CLEAN UP 
 

Debris shall be removed and transported in a manner that prevents spillage on streets or 
adjacent areas.  Local regulations regarding hauling and disposal shall apply. 

 
3.5 PAVEMENTS 
 

Existing pavements designated for removal shall be saw cut and removed in accordance with 
the details shown on the drawings and to the limits and depths indicated on the drawings. 

 
   

END OF SECTION 
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SECTION 02300 (R) 
 

EARTHWORK 
 

 
PART 1  GENERAL 
 
1.1  REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO T 180 (1997) Moisture-Density Relations of Soils Using a 

4.54-kg (10-lb) Rammer and an 457 mm (18-in) Drop 
 

AASHTO T 224 (1996) Correction for Coarse Particles in the Soil 
Compaction Test 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates 

 
ASTM D 422 (1963; R 1998) Particle-Size Analysis of Soils 

 
ASTM D 1140 (1997) Amount of Material in Soils Finer than the No. 

200 (75-micrometer) Sieve 
 

ASTM D 1556 (1990; R 1996el) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method 

 
ASTM D 1557 (1991; R 1998) Laboratory Compaction Characteristics 

of Soil Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.)) 

 
ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 
 

ASTM D 2487 (1998) Classification of Soils for Engineering Purposes 
(Unified Soil Classification System) 

 
ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth) 
 

ASTM D 2937 (1994) Density of Soil in Place by the Drive-Cylinder 
Method 

 
ASTM D 3017 (1988; R 1996el) Water Content of Soil and Rock in 

Place by Nuclear Methods (Shallow Depth) 
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ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and Plasticity Index of 
Soils 

 
1.4   DEFINITIONS 
 
1.4.1  Satisfactory Materials 
 

Satisfactory materials shall comprise any materials classified by ASTM D 2487 as GW, GP, 
SW, SP.  Satisfactory materials for grading shall be comprised of stones less than 3 inches, 
except for fill material for pavements and railroads which shall be comprised of stones less 
than 3 inches in any dimension. 

 
1.4.2  Unsatisfactory Materials 
 

Materials which do not comply with the requirements for satisfactory materials are 
unsatisfactory.  Unsatisfactory materials also include man-made fills; trash; refuse; backfills 
from previous construction; and material classified as satisfactory which contains root and 
other organic matter or frozen material.  The Contracting Officer shall be notified of any 
contaminated materials. 

 
1.4.3  Cohesionless and Cohesive Materials 
 

Cohesionless materials include materials classified in ASTM D 2487 as GW, GP, SW, and 
SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH.  
Materials classified as GM and SM will be identified as cohesionless only when the fines are 
nonplastic.  Testing required for classifying materials shall be in accordance with ASTM D 
4318, ASTM C 136, ASTM D 422, and ASTM D 1140. 

 
1.4.4  Degree of Compaction 
 

Degree of compaction required, except as noted in the second sentence, is expressed as a 
percentage of the maximum density obtained by the test procedure presented in ASTM D 
1557abbreviated as a percent of laboratory maximum density.  Since ASTM D 1557 applies 
only to soils that have 30 percent or less by weight of their particles retained on the 3/4 inch 
sieve, the degree of compaction for material having more than 30 percent by weight of their 
particles retained on the 3/4 inch sieve shall be expressed as a percentage of the maximum 
density in accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.  To 
maintain the same percentage of coarse material, the "remove and replace" procedure as 
described in the NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be used. 

 
1.5  SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 (AR) SUBMITTAL 
PROCEDURES: 

 
Product Data 

 
Earthwork; G. 
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Procedure and location for disposal of unused satisfactory material.  
 

Notification of encountering rock in the project.  Advance notice on the opening of excavation.  
Advance notice on shoulder construction for rigid pavements. 

 
Test Reports 

 
Testing; G. 

 
Within 24 hours of conclusion of physical tests, two copies of test results, including calibration 
curves and results of calibration tests. 

 
Certificates 

 
Testing; G. 

 
Qualifications of the commercial testing laboratory or Contractor's testing facilities. 

 
1.6  SUBSURFACE DATA 
 

Subsurface soil boring logs are attached at the end of this section.  The subsoil investigation 
report may be examined by contacting the Contracting Officer.  These data represent the best 
subsurface information available; however, variations may exist in the subsurface between 
boring locations. 

 
1.7  CLASSIFICATION OF EXCAVATION 
 

No consideration will be given to the nature of the materials, and all excavation will be 
designated as unclassified excavation. 

 
1.8  BLASTING 
 

Blasting will not be permitted. 
 
1.9  UTILIZATION OF EXCAVATED MATERIALS 
 

Unsatisfactory materials removed from excavations shall be disposed of in designated waste 
disposal or spoil areas.  Satisfactory material removed from excavations shall be used, 
insofar as practicable, in the construction of fills, embankments, subgrades, shoulders, 
bedding (as backfill), and for similar purposes.  No satisfactory excavated material shall be 
wasted without specific written authorization.  Satisfactory material authorized to be wasted 
shall be disposed of in designated areas approved for surplus material storage or designated 
waste areas as directed.  Newly designated waste areas on Government-controlled land shall 
be cleared and grubbed before disposal of waste material thereon.  Coarse rock from 
excavations shall be stockpiled and used for constructing slopes or embankments adjacent to 
streams, or sides and bottoms of channels and for protecting against erosion.  No excavated 
material shall be disposed of to obstruct the flow of any stream, endanger a partly finished 
structure, impair the efficiency or appearance of any structure, or be detrimental to the 
completed work in any way. 
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1.10  PAVEMENT BORING LOGS 
 

Included in the Contract Documents are the pavement boring logs identified in the Project 
Drawings.  These logs are included at the end of this specification for the Contractor’s 
information. 

 
PART 2  PRODUCTS (NOT APPLICABLE) 
 
PART 3  EXECUTION 
 
3.1  GENERAL EXCAVATION 
 

The Contractor shall perform excavation of every type of material encountered within the 
limits of the project to the lines, grades, and elevations indicated and as specified.  Grading 
shall be in conformity with the typical sections shown and the tolerances specified in 
paragraph FINISHING.  Satisfactory excavated materials shall be transported to and placed 
in fill or embankment within the limits of the work.  Unsatisfactory materials encountered 
within the limits of the work shall be excavated below grade and replaced with satisfactory 
materials as directed.  Such excavated material and the satisfactory material ordered as 
replacement shall be included in excavation.  Surplus satisfactory excavated material not 
required for fill or embankment shall be disposed of in areas approved for surplus material 
storage or designated waste areas.  Unsatisfactory excavated material shall be disposed of in 
designated waste or spoil areas.  During construction, excavation and fill shall be performed 
in a manner and sequence that will provide proper drainage at all times.  Material required for 
fill or embankment in excess of that produced by excavation within the grading limits shall be 
excavated  from other approved areas selected by the Contractor as specified. 

 
3.1.1  Ditches, Gutters, and Channel Changes 
 

Excavation of ditches, gutters, and channel changes shall be accomplished by cutting 
accurately to the cross sections, grades, and elevations shown.  Ditches and gutters shall not 
be excavated below grades shown.  Excessive open ditch or gutter excavation shall be 
backfilled with satisfactory, thoroughly compacted, material or with suitable stone or cobble to 
grades shown.  Material excavated shall be disposed of as shown or as directed, except that 
in no case shall material be deposited less than 4 feet from the edge of a ditch.  The 
Contractor shall maintain excavations free from detrimental quantities of leaves, brush, sticks, 
trash, and other debris until final acceptance of the work. 

 
3.1.2  Drainage Structures 
 

Excavations shall be made to the lines, grades, and elevations shown, or as directed.  
Trenches and foundation pits shall be of sufficient size to permit the placement and removal 
of forms for the full length and width of structure footings and foundations as shown.  Rock or 
other hard foundation material shall be cleaned of loose debris and cut to a firm, level, 
stepped, or serrated surface.  Loose disintegrated rock and thin strata shall be removed.  
When concrete or masonry is to be placed in an excavated area, the bottom of the excavation 
shall not be disturbed.  Excavation to the final grade level shall not be made until just before 
the concrete or masonry is to be placed.   
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3.3  OPENING AND DRAINAGE OF EXCAVATION  
 

The Contractor shall notify the Contracting Officer sufficiently in advance of the opening of 
any excavation or borrow pit to permit elevations and measurements of the undisturbed 
ground surface to be taken.  Except as otherwise permitted,  excavation areas shall be 
excavated providing adequate drainage.  Overburden and other spoil material shall be 
transported to designated spoil areas or otherwise disposed of as directed.  The Contractor 
shall ensure that excavation of any area, or dumping of spoil material results in minimum 
detrimental effects on natural environmental conditions. 

 
3.4  GRADING AREAS 
 

Where indicated, work will be divided into grading areas within which satisfactory excavated 
material shall be placed in embankments, fills, and required backfills.  The Contractor shall 
not haul satisfactory material excavated in one grading area to another grading area except 
when so directed in writing. 

 
3.5  BACKFILL 
 

Backfill adjacent to any and all types of structures shall be placed and compacted to at least 
90 percent laboratory maximum density for cohesive materials or 95 percent laboratory 
maximum density for cohesionless materials to prevent wedging action or eccentric loading 
upon or against the structure.  Ground surface on which backfill is to be placed shall be 
prepared as specified in paragraph PREPARATION OF GROUND SURFACE FOR 
EMBANKMENTS.  Compaction requirements for backfill materials shall also conform to the 
applicable portions of paragraphs PREPARATION OF GROUND SURFACE FOR 
EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATION.  Compaction shall be 
accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory 
compactors, or other approved equipment. 

 
3.6  SUBGRADE PREPARATION 
 
3.6.1  Construction 
 

Subgrade shall be shaped to line, grade, and cross section, and compacted as specified.  
This operation shall include plowing, disking, and any moistening or aerating required to 
obtain specified compaction.  Soft or otherwise unsatisfactory material shall be removed and 
replaced with satisfactory excavated material or other approved material as directed. Rock 
encountered in the cut section shall be excavated to a depth of 6 inches below finished grade 
for the subgrade.  Low areas resulting from removal of unsatisfactory material or excavation 
of rock shall be brought up to required grade with satisfactory materials, and the entire 
subgrade shall be shaped to line, grade, and cross section and compacted as specified.  After 
rolling, the surface of the subgrade for airfields shall not show deviations greater than 12 
inches when tested with a 12 foot straightedge applied both parallel and at right angles to the 
centerline of the area.  The elevation of the finish subgrade shall not vary more than 0.05 foot 
from the established grade and cross section. 

 
3.6.2  Compaction 
 

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, vibratory compactors, or other approved equipment.  Except for paved areas 
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and railroads, each layer of the embankment shall be compacted to at least 95 percent of 
laboratory maximum density. 

 
3.6.2.2  Subgrade for Pavements 
 

Subgrade for pavements shall be compacted to at least 100 percentage laboratory maximum 
density for a depth of six inches belowthe top of the subgrade.  When more than one soil 
classification is present in the subgrade, the top six inches of subgrade shall be scarified, 
windrowed, thoroughly blended, reshaped, and compacted. 

 
3.6.2.3  Subgrade for Shoulders 
 

Subgrade for shoulders shall be compacted to at least 100 percentage laboratory maximum 
density for the full depth of the shoulder. 

 
3.7  SHOULDER CONSTRUCTION 
 

Shoulders shall be constructed of satisfactory excavated material or as otherwise shown or 
specified.  Shoulders shall be constructed as soon as possible after adjacent paving is 
complete, but in the case of rigid pavements, shoulders shall not be constructed until 
permission of the Contracting Officer has been obtained.  The entire shoulder area shall be 
compacted to at least the percentage of maximum density as specified in paragraph 
SUBGRADE PREPARATION above, for specific ranges of depth below the surface of the 
shoulder.  Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, vibratory compactors, or other approved equipment.  Shoulder 
construction shall be done in proper sequence in such a manner that adjacent ditches will be 
drained effectively and that no damage of any kind is done to the adjacent completed 
pavement.  The completed shoulders shall be true to alignment and grade and shaped to 
drain in conformity with the cross section shown. 

 
3.8  FINISHING 
 

The surface of excavations, embankments, and subgrades shall be finished to a smooth and 
compact surface in accordance with the lines, grades, and cross sections or elevations 
shown.  The degree of finish for graded areas shall be within 0.1 foot of the grades and 
elevations indicated except that the degree of finish for subgrades shall be specified in 
paragraph SUBGRADE PREPARATION.  Gutters and ditches shall be finished in a manner 
that will result in effective drainage.  The surface of areas to be turfed shall be finished to a 
smoothness suitable for the application of turfing materials. 

 
3.9  TESTING 
 

Testing shall be performed by an approved commercial testing laboratory or by the Contractor 
subject to approval.  If the Contractor elects to establish testing facilities, no work requiring 
testing will be permitted until the Contractor's facilities have been inspected and approved by 
the Contracting Officer.  Field in-place density shall be determined in accordance with ASTM 
D 2922.  When ASTM D 2922 is used, the calibration curves shall be checked and adjusted 
using only the sand cone method as described in ASTM D 1556.  ASTM D 2922results in a 
wet unit weight of soil and when using this method ASTM D 3017 shall be used to determine 
the moisture content of the soil.  The calibration curves furnished with the moisture gauges 
shall also be checked along with density calibration checks as described in ASTM D 3017; 
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the calibration checks of both the density and moisture gauges shall be made at the 
beginning of a job on each different type of material encountered and at intervals as directed 
by the Contracting Officer.  When test results indicate, as determined by the Contracting 
Officer, that compaction is not as specified, the material shall be removed, replaced and 
recompacted to meet specification requirements.  Tests on recompacted areas shall be 
performed to determine conformance with specification requirements.  Inspections and test 
results shall be certified by a registered professional civil engineer.  These certifications shall 
state that the tests and observations were performed by or under the direct supervision of the 
engineer and that the results are representative of the materials or conditions being certified 
by the tests.  The following number of tests, if performed at the appropriate time, will be the 
minimum acceptable for each type operation. 

 
3.9.1  Fill and Backfill Material Gradation 
 

One test per 500 cubic yards stockpiled or in-place source material.  Gradation of fill and 
backfill material shall be determined in accordance with ASTM C 136. 

 
3.9.2  In-Place Densities 
 

a.  One test per 2,000 square yards or fraction thereof, of each lift of fill or backfill areas 
compacted by other than hand-operated machines. 

 
b.  One test per 2000 square yards or fraction thereof, of subgrage and each lift of 

embankment or backfill for airfields. 
 
3.9.3  Check Tests on In-Place Densities 
 

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556 as follows: 
 

a.  One check test per lift for each 20,000 square yards  or fraction thereof, of subgrade 
and embankment or backfill for  airfields. 

 
3.9.4  Moisture Contents 
 

In the stockpile, excavation, or borrow areas, a minimum of two tests per day per type of 
material or source of material being placed during stable weather conditions shall be 
performed.  During unstable weather, tests shall be made as dictated by local conditions and 
approved by the Contracting Officer. 

 
3.9.5  Optimum Moisture and Laboratory Maximum Density 
 

Tests shall be made for each type material or source of material to determine the optimum 
moisture and laboratory maximum density values.  One representative test per 5000 cubic 
yards of fill and backfill, or when any change in material occurs which may affect the optimum 
moisture content or laboratory maximum density. 

 
3.9.6  Tolerance Tests for Subgrades 
 

Continuous checks on the degree of finish specified in paragraph SUBGRADE 
PREPARATION shall be made during construction of the subgrades. 
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3.10  SUBGRADE AND EMBANKMENT PROTECTION 
 

During construction, embankments and excavations shall be kept shaped and drained.  
Ditches and drains along subgrade shall be maintained to drain effectively at all times.  The 
finished subgrade shall not be disturbed by traffic or other operation and shall be protected 
and maintained by the Contractor in a satisfactory condition until ballast, subbase, base, or 
pavement is placed.  The storage or stockpiling of materials on the finished subgrade will not 
be permitted.  No subbase, base course, ballast, or pavement shall be laid until the subgrade 
has been checked and approved, and in no case shall subbase, base, surfacing, pavement, 
or ballast be placed on a muddy, spongy, or frozen subgrade. 
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END OF SECTION 
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SECTION 02316 (R) 
 

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS 
 
 
1 GENERAL 
 
1.1 REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM D 1556 (1990; R 1996) Density and Unit Weight of Soil in Place 

by the Sand-Cone Method 
 

ASTM D 1557 (1998) Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700 kN-
m/cu. m.)) 

 
ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 
 

ASTM D 2487 (1998) Classification of Soils for Engineering Purposes 
(Unified Soil Classification System) 

 
ASTM D 2922 (1996) Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth) 
 

ASTM D 3017 (1988; R1996el) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth) 

 
1.2 DEGREE OF COMPACTION 
 

Degree of compaction shall be expressed as a percentage of the maximum density obtained 
by the test procedure presented in ASTM D 1557. 

 
1.3 SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 (AR) SUBMITTAL 
PROCEDURES: 

 
Test Reports 

 
Field Density Tests; 0G 
Testing of Backfill Materials; 0G 
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Copies of all laboratory and field test reports within 24 hours of the completion of 
the test. 

 
2 PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Satisfactory Materials 
 

Satisfactory materials shall comprise any materials classified by ASTM D 2487 as GW, GP, 
SW, SP.  Satisfactory materials for grading shall be comprised of stones less than 8 inches, 
except for fill material for pavements and railroads which shall be comprised of stones less 
than 3 inches in any dimension. 

 
2.1.2 Unsatisfactory Materials 
 

Materials which do not comply with the requirements for satisfactory materials are 
unsatisfactory.  Unsatisfactory materials also include man-made fills, trash, refuse, or backfills 
from previous construction.  Unsatisfactory material also includes material classified as 
satisfactory which contains root and other organic matter, frozen material, and stones larger 
than 3 inches.  The Contracting Officer shall be notified of any contaminated materials. 

 
2.1.3 Cohesionless and Cohesive Materials 
 

Cohesionless materials shall include materials classified in ASTM D 2487 as GW, GP, SW, 
and SP.  Cohesive materials shall include materials classified as GC, SC, ML, CL, MH, and 
CH.  Materials classified as GM and SM shall be identified as cohesionless only when the 
fines are nonplastic. 

 
2.1.4 Unyielding Material 
 

Unyielding material shall consist of rock and gravelly soils with stones greater than 3 inches in 
any dimension or as defined by the pipe manufacturer, whichever is smaller. 

 
2.1.5 Unstable Material 
 

Unstable material shall consist of materials too wet to properly support the utility pipe, 
conduit, or appurtenant structure. 

 
2.1.6 Select Granular Material 
 

Select granular material shall consist of well-graded sand, gravel, crushed gravel, crushed 
stone or crushed slag composed of hard, tough and durable particles, and shall contain not 
more than 10 percent by weight of material passing a No. 200 mesh sieve and no less than 
95 percent by weight passing the 1 inch sieve.  The maximum allowable aggregate size shall 
be 3 inches or the maximum size recommended by the pipe manufacturer, whichever is 
smaller. 

 
 
 
 



02002/AE/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02316(R)-3 R0003 

2.1.7 Initial Backfill Material 
 

Initial backfill shall consist of select granular material or satisfactory materials free from rocks 
3 inches or larger in any dimension or free from rocks of such size as recommended by the 
pipe manufacturer, whichever is smaller.   

 
2.2 PLASTIC MARKING TAPE 
 

Plastic marking tape shall be acid and alkali-resistant polyethylene film, 6 inches wide with 
minimum thickness of 0.004 inch.  Tape shall have a minimum strength of 1750 psi 
lengthwise and 1500 psi crosswise.  The tape shall be manufactured with integral wires, foil 
backing or other means to enable detection by a metal detector when the tape is buried up to 
3 feet deep.  The tape shall be of a type specifically manufactured for marking and locating 
underground utilities.  The metallic core of the tape shall be encased in a protective jacket or 
provided with other means to protect it from corrosion.  Tape color shall be as specified in 
TABLE 1 and shall bear a continuous printed inscription describing the specific utility. 

 
TABLE 1.  Tape Color 

 
                Red:            Electric 
                Yellow:         Gas, Oil, Dangerous Materials 
                Orange:         Telephone, Telegraph, Television, 
                                Police, and Fire Communications 
                Blue:           Water Systems 
                Green:          Sewer Systems 
 
3 EXECUTION 
 
3.1 EXCAVATION 
 

Excavation shall be performed to the lines and grades indicated.  Rock excavation shall 
include removal and disposition of material defined as rock in paragraph MATERIALS.  Earth 
excavation shall include removal and disposal of material not classified as rock excavation.  
During excavation, material satisfactory for backfilling shall be stockpiled in an orderly manner 
at a distance from the banks of the trench equal to 1/2 the depth of the excavation, but in no 
instance closer than 2 feet.  Excavated material not required or not satisfactory for backfill 
shall be removed from the site.  Disposal shall be carried out by the Contractor to a location 
on base specified by the CO.  Grading shall be done as may be necessary to prevent surface 
water from flowing into the excavation, and any water accumulating shall be removed to 
maintain the stability of the bottom and sides of the excavation.  Unauthorized overexcavation 
shall be backfilled in accordance with paragraph BACKFILLING AND COMPACTION at no 
additional cost to the Government. 

 
3.1.1 Trench Excavation Requirements 
 

The trench shall be excavated as recommended by the manufacturer of the pipe to be 
installed.  Trench walls below the top of the pipe shall be sloped, or made vertical, and of 
such width as recommended in the manufacturer's installation manual.  Where no 
manufacturer's installation manual is available, trench walls shall be made vertical.  Trench 
walls more than 5 feet high shall be shored, cut back to a stable slope, or provided with 
equivalent means of protection for employees who may be exposed to moving ground or cave 
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in.  Trench walls which are cut back shall be excavated to at least the angle of repose of the 
soil.  Special attention shall be given to slopes which may be adversely affected by weather 
or moisture content.  The trench width below the top of pipe shall not exceed 24 inches plus 
pipe outside diameter (O.D.) for pipes of less than 24 inches inside diameter and shall not 
exceed 36 inches plus pipe outside diameter for sizes larger than 24 inches inside diameter.  
Where recommended trench widths are exceeded, redesign, stronger pipe, or special 
installation procedures shall be utilized by the Contractor.  The cost of redesign, stronger 
pipe, or special installation procedures shall be borne by the Contractor without any additional 
cost to the Government. 

 
3.1.1.1 Bottom Preparation 
 

The bottoms of trenches shall be accurately graded to provide uniform bearing and support 
for the bottom quadrant of each section of the pipe.  Bell holes shall be excavated to the 
necessary size at each joint or coupling to eliminate point bearing.  Stones of 3 inches or 
greater in any dimension, or as recommended by the pipe manufacturer, whichever is 
smaller, shall be removed to avoid point bearing. 

 
3.1.1.2 Removal of Unyielding Material 
 

Where overdepth is not indicated and unyielding material is encountered in the bottom of the 
trench, such material shall be removed 12 inches below the required grade and replaced with 
suitable materials as provided in paragraph BACKFILLING AND COMPACTION. 

 
3.1.1.3 Removal of Unstable Material 
 

Where unstable material is encountered in the bottom of the trench, such material shall be 
removed to the depth directed and replaced to the proper grade with select granular material 
as provided in paragraph BACKFILLING AND COMPACTION.  When removal of unstable 
material is required due to the Contractor's fault or neglect in performing the work, the 
resulting material shall be excavated and replaced by the Contractor without additional cost to 
the Government. 

 
3.1.1.4 Excavation for Appurtenances 
 

Excavation for manholes, catch-basins, inlets, or similar structures shall be sufficient to leave 
at least 12 inches clear between the outer structure surfaces and the face of the excavation 
or support members  Rock shall be cleaned of loose debris and cut to a firm surface either 
level, stepped, or serrated, as shown or as directed.  Loose disintegrated rock and thin strata 
shall be removed.  Removal of unstable material shall be as specified above.  When concrete 
or masonry is to be placed in an excavated area, special care shall be taken not to disturb the 
bottom of the excavation.  Excavation to the final grade level shall not be made until just 
before the concrete or masonry is to be placed. 

 
3.1.2 Stockpiles 
 

Stockpiles of satisfactory, unsatisfactory, and wasted materials shall be placed and graded as 
specified.  Stockpiles shall be kept in a neat and well drained condition, giving due 
consideration to drainage at all times.  The ground surface at stockpile locations shall be 
cleared, grubbed, and sealed by rubber-tired equipment, excavated satisfactory and 
unsatisfactory materials shall be separately stockpiled.  Stockpiles of satisfactory materials 
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shall be protected from contamination which may destroy the quality and fitness of the 
stockpiled material.  If the Contractor fails to protect the stockpiles, and any material becomes 
unsatisfactory, such material shall be removed and replaced with satisfactory material from 
approved sources at no additional cost to the Government.  Locations of stockpiles of 
satisfactory materials shall be as shown on plans. 

 
3.2 BACKFILLING AND COMPACTION 
 

Backfill material shall consist of satisfactory material, select granular material, or initial backfill 
material as required.  Backfill shall be placed in layers not exceeding 6 inches loose thickness 
for compaction by hand operated machine compactors, and 8 inches loose thickness for other 
than hand operated machines, unless otherwise specified.  Each layer shall be compacted to 
at least 95 percent maximum density for cohesionless soils and 90 percent maximum density 
for cohesive soils, unless otherwise specified. 

 
3.2.1 Trench Backfill 
 

Trenches shall be backfilled to the grade shown.  The trench shall be backfilled to 2 feet 
above the top of pipe prior to performing the required pressure tests.  The joints and 
couplings shall be left uncovered during the pressure test. 

 
3.2.1.1 Replacement of Unyielding Material 
 

Unyielding material removed from the bottom of the trench shall be replaced with select 
granular material or initial backfill material. 

 
3.2.1.2 Replacement of Unstable Material 
 

Unstable material removed from the bottom of the trench or excavation shall be replaced with 
select granular material placed in layers not exceeding 6 inches loose thickness. 

 
3.2.1.3 Bedding and Initial Backfill 
 

Bedding shall be of the type and thickness shown.  Initial backfill material shall be placed and 
compacted with approved tampers to a height of at least one foot above the utility pipe or 
conduit.  The backfill shall be brought up evenly on both sides of the pipe for the full length of 
the pipe.  Care shall be taken to ensure thorough compaction of the fill under the haunches of 
the pipe. 

 
3.2.1.4 Final Backfill 
 

The remainder of the trench, except for special materials for roadways, railroads and airfields, 
shall be filled with satisfactory material.  Backfill material shall be placed and compacted as 
follows: 

 
a.  Roadways, Railroads, and Airfields:  Backfill shall be placed up to the elevation at 

which the requirements in Section 02300 EARTHWORK control.  Water flooding or 
jetting methods of compaction will not be permitted. 

 
b.  Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas:  Backfill shall be 

deposited in layers of a maximum of 12 inch loose thickness, and compacted to 85 



02002/AE/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02316(R)-6 R0003 

percent maximum density for cohesive soils and 90 percent maximum density for 
cohesionless soils.  Compaction by water flooding or jetting will not be permitted.  
This requirement shall also apply to all other areas not specifically designated 
above. 

 
3.3 SPECIAL REQUIREMENTS 
 

Special requirements for both excavation and backfill relating to the specific utilities are as 
follows: 

 
3.3.1 Water Lines 
 

Trenches shall be of a depth to provide a minimum cover of 2 1/2 feet except under runway 
where the minimum cover shall be 4 feet from the existing ground surface, or from the 
indicated finished grade, whichever is lower, to the top of the pipe. 

 
3.3.2 Plastic Marking Tape 
 

Warning tapes shall be installed directly above the pipe, at a depth of 12 inches below 
finished grade or bottom of pavement section unless otherwise shown. 

 
3.4 TESTING 
 

Testing shall be the responsibility of the Contractor and shall be performed at no additional 
cost to the Government. 

 
3.4.1 Testing Facilities 
 

Tests shall be performed by an approved commercial testing laboratory or may be tested by 
facilities furnished by the Contractor.  No work requiring testing will be permitted until the 
facilities have been inspected and approved by the Contracting Officer. 

 
3.4.2 Testing of Backfill Materials 
 

Classification of backfill materials shall be determined in accordance with ASTM D 2487 and 
the moisture-density relations of soils shall be determined in accordance with ASTM D 1557.  
A minimum of one soil classification and one moisture-density relation test shall be performed 
on each different type of material used for bedding and backfill. 

 
3.4.3 Field Density Tests 
 

Tests shall be performed in sufficient numbers to ensure that the specified density is being 
obtained.  A minimum of one field density test per lift of backfill for every 150 feet of 
installation, with a minimum of two tests per trench, shall be performed.  One moisture density 
relationship shall be determined for every 1500 cubic yards of material used.  Field in-place 
density shall be determined in accordance with ASTM D 1556 ASTM D 2167 ASTM D 2922.  
When ASTM D 2922 is used, the calibration curves shall be checked and adjusted using the 
sand cone method as described in paragraph Calibration of the ASTM publication.  ASTM D 
2922 results in a wet unit weight of soil and when using this method, ASTM D 3017 shall be 
used to determine the moisture content of the soil.  The calibration curves furnished with the 
moisture gauges shall be checked along with density calibration checks as described in 
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ASTM D 3017.  The calibration checks of both the density and moisture gauges shall be 
made at the beginning of a job, on each different type of material encountered, at intervals as 
directed by the Contracting Officer.  Copies of calibration curves, results of calibration tests, 
and field and laboratory density tests shall be furnished to the Contracting Officer.  Trenches 
improperly compacted shall be reopened to the depth directed, then refilled and compacted to 
the density specified at no additional cost to the Government. 

 
3.4.4 Displacement of Sewers 
 

After other required tests have been performed and the trench backfill compacted to 3/4 of 
the distance from the top of pipe to existing grade except under the runway where the trench 
backfill shall be compacted to subgrade level, the pipe shall be inspected to determine 
whether significant displacement has occurred.  This inspection shall be conducted in the 
presence of the Contracting Officer.  Pipe sizes larger than 36 inches shall be entered and 
examined, while smaller diameter pipe shall be inspected by shining a light or laser between 
manholes or manhole locations, or by the use of television cameras passed through the pipe.  
If, in the judgment of the Contracting Officer, the interior of the pipe shows poor alignment or 
any other defects that would cause improper functioning of the system, the defects shall be 
remedied as directed at no additional cost to the Government. 

 
 
 

END OF SECTION   
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SECTION 02510 (R) 
 

WATER DISTRIBUTION 
 
1 GENERAL 
 
1.1 REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by the basic designation only. 

 
AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE) 

 
ASME/ANSI B16.1 (1989) Cast Iron Pipe Flanges and Flanged Fittings 

 
ANSI/ASME B16.3 (1992) Malleable Iron Threaded Fittings 

 
ANSI/ASME B16.4 (1992) Gray Iron Threaded Fittings 

 
ASME/ANSI B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch Series) 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM A 47M (1990) Ferritic Malleable Iron Castings (Metric) 

 
ASTM A 47 (1990) Ferritic Malleable Iron Castings 

 
ASTM A 48 (1994; Rev. A) Gray Iron Castings 

 
ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60,000 psi 

Tensile Strength 
 

ASTM A 536 (1984; R 1993) Ductile Iron Castings 
 

ASTM A 563 (1994) Carbon and Alloy Steel Nuts 
 

ASTM C 94 (1997) Ready-Mixed Concrete 
 

ASTM C 150 (1997; Rev. A) Portland Cement 
 

ASTM D 2241 (1994) Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe 
(SDR Series) 

 
ASTM D 2774 (1994) Underground Installation of Thermoplastic 

Pressure Piping 
 

ASTM D 3139 (1995) Joints for Plastic Pressure Pipes Using Flexible 
Elastomeric Seals  

 
ASTM F 477 (1995) Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe 
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AMERICAN WATER WORKS ASSOCIATION (AWWA) 
 

AWWA C110/A21.10 (1993) Ductile-Iron and Gray-Iron Fittings, 3 in. Through 
48 in. (75 mm Through 1200 mm), for Water and Other 
Liquids 

 
AWWA C111/A21.11 (1990; Erratum 1991) Rubber-Gasket Joints for Ductile-

Iron Pressure Pipe and Fittings 
 

AWWA C153/A21.53 (1994) Ductile-Iron Compact Fittings, 3 in. Through 24 
in. (76 mm Through 610 mm) and 54 in. Through 64 in. 
(1,000 mm Through 1,600 mm), for Water Service 

 
AWWA C500 (1993) Metal-Seated Gate Valves for Water Supply 

Service 
 

AWWA C508 (1993) Swing-Check Valves for Waterworks Service, 2 
in. (50 mm) Through 24 in. (600 mm) NPS 

 
AWWA C509 (1994) Resilient-Seated Gate Valves for Water and 

Sewerage Systems 
 

AWWA C606 (1987) Grooved and Shouldered Joints 
 

AWWA C651 (1992) Disinfecting Water Mains 
 

AWWA C800 (1989) Underground Service Line Valves and Fittings 
 

AWWA C900 (1989; Addendum 1992) Polyvinyl Chloride (PVC) 
Pressure Pipe, 4 in. Through 12 in., for Water 
Distribution 

 
AWWA M23 (1980) PVC Pipe - Design and Installation 

 
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 
NFPA 24 (1995) Installation of Private Fire Service Mains and 

Their Appurtenances 
 

UNI-BELL PVC PIPE ASSOCIATION (UBPPA) 
 

UBPPA UNI-B-3 (1988) Installation of Polyvinyl Chloride (PVC) Pressure 
Pipe 

 
UBPPA UNI-B-8 (1986) Direct Tapping of Polyvinyl Chloride (PVC) 

Pressure Water Pipe 
 

UNDERWRITERS LABORATORIES (UL) 
 

UL 262 (1994) Gate Valves for Fire-Protection Service 
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UL 312 (1993; R 1994) Check Valves for Fire-Protection 
Service 

 
UL 789 (1993; R 1994) Indicator Posts for Fire-Protection 

Service 
 
1.2 SUBMITTALS 
 

Submit the following in accordance with Section 01330, "Submittal Procedures." 
 

Product Data 
 

Piping Materials 
 

Water distribution main piping, fittings, joints, valves, and coupling 
 

Water service line piping, fittings, joints, valves, and coupling 
 

Submit manufacturer's standard drawings or catalog cuts, except submit both 
drawings and cuts for push-on and rubber-gasketed bell-and-spigot joints. Include 
information concerning gaskets with submittal for joints and couplings. 

 
Certificates 

 
Water distribution main piping, fittings, joints, valves, and coupling 

 
Water service line piping, fittings, joints, valves, and coupling 

 
Certificates shall attest that tests set forth in each applicable referenced publication 
have been performed, whether specified in that publication to be mandatory or 
otherwise and that production control tests have been performed at the intervals or 
frequency specified in the publication.  Other tests shall have been performed 
within 3 years of the date of submittal of certificates on the same type, class, grade, 
and size of material as is being provided for the project. 

 
Manufacturer's Instructions 

 
Installation procedures for water piping 

 
1.3 DELIVERY, STORAGE, AND HANDLING 
 
1.3.1 Delivery and Storage 
 

Inspect materials delivered to site for damage.  Unload and store with minimum handling.  
Store materials on site in enclosures or under protective covering.  Store plastic piping, 
jointing materials and rubber gaskets under cover out of direct sunlight.  Do not store 
materials directly on the ground.  Keep inside of pipes, fittings, free of dirt and debris. 
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1.3.2 Handling 
 

Handle pipe, fittings, valves, hydrants, and other accessories in a manner to ensure delivery 
to the trench in sound undamaged condition.  Take special care to avoid injury to coatings 
and linings on pipe and fittings; make satisfactory repairs if coatings or linings are damaged.  
Carry, do not drag pipe to the trench.  Store plastic piping, jointing materials and rubber 
gaskets that are not to be installed immediately, under cover out of direct sunlight.   

 
2 PRODUCTS 
 
2.1 WATER DISTRIBUTION MAIN MATERIALS 
 
2.1.1 Piping Materials 
 
2.1.1.1 Polyvinyl Chloride (PVC) Plastic Piping 
 

a.  Pipe and Fittings:  Pipe, AWWA C900, shall be plain end or gasket bell end, 
Pressure Class [150 (DR 18)] with cast-iron-pipe-equivalent OD.  Fittings shall be 
gray iron or ductile iron, AWWA C110/A21.10 or AWWA C153/A21.53, and have 
cement-mortar lining, AWWA C104/A21.4, standard thickness.   Fittings with push-
on joint ends shall conform to the same requirements as fittings with mechanical-
joint ends, except that bell design shall be modified, as approved, for push-on joint 
suitable for use with PVC plastic pipe specified in this paragraph. 

 
b.  Joints and Jointing Material:  Joints for pipe shall be push-on joints, ASTM D 3139.  

Joints between pipe and metal fittings, valves, and other accessories shall be push-
on joints ASTM D 3139, or compression-type joints/mechanical joints, ASTM D 
3139 and AWWA C111/A21.11.  Provide each joint connection with an elastomeric 
gasket suitable for the bell or coupling with which it is to be used.  Gaskets for 
push-on joints for pipe, ASTM F 477.  Gaskets for push-on joints and compression-
type joints/mechanical joints for joint connections between pipe and metal fittings, 
valves, and other accessories, AWWA C111/A21.11, respectively, for push-on 
joints and mechanical joints.  Mechanically coupled joints using a sleeve-type 
mechanical coupling, as specified in paragraph entitled "Sleeve-Type Mechanical 
Couplings," may be used as an optional jointing method in lieu of push-on joints on 
plain-end PVC plastic pipe, subject to the limitations specified for mechanically 
coupled joints using a sleeve-type mechanical coupling and to the use of internal 
stiffeners as specified for compression-type joints in ASTM D 3139. 

 
3 EXECUTION 
 
3.1 INSTALLATION OF PIPELINES 
 
3.1.1 General Requirements for Installation of Pipelines 
 

These requirements shall apply to all pipeline installation except where specific exception is 
made in the "Special Requirements..." paragraphs. 
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3.1.1.1 Location of Water Lines 
 

Where the location of the water line is not clearly defined by dimensions on the drawings, do 
not lay water line closer horizontally than 10 feet from any sewer line.  Do not lay water lines 
in the same trench with gas lines fuel lines or electric wiring. 

 
a.  Water Piping Installation Parallel With Sewer Piping 

 
(1)  Normal Conditions:  Lay water piping at least 10 feet horizontally from a sewer 
or sewer manhole whenever possible.  Measure the distance edge-to-edge. 

 
(2)  Unusual Conditions:  When local conditions prevent a horizontal separation of 
10 feet, the water piping may be laid closer to a sewer or sewer manhole provided 
that: 

 
(a)  The bottom (invert) of the water piping shall be at least 18 inches above the top 
(crown) of the sewer piping. 

 
(b)  Where this vertical separation cannot be obtained, the sewer piping shall be 
constructed of AWWA-approved water pipe and pressure tested in place without 
leakage prior to backfilling. 

 
(c)  The sewer manhole shall be of watertight construction and tested in place. 

 
b.  Installation of Water Piping Crossing Sewer Piping 

 
(1)  Normal Conditions:  Water piping crossing above sewer piping shall be laid to 
provide a separation of at least 18 inches between the bottom of the water piping 
and the top of the sewer piping. 

 
(2)  Unusual Conditions:  When local conditions prevent a vertical separation 
described above, use the following construction: 

 
(a)  Sewer piping passing over or under water piping shall be constructed of 
AWWA-approved ductile iron water piping, pressure tested in place without leakage 
prior to backfilling. 

 
(b)  Water piping passing under sewer piping shall, in addition, be protected by 
providing a vertical separation of at least 18 inches between the bottom of the 
sewer piping and the top of the water piping; adequate structural support for the 
sewer piping to prevent excessive deflection of the joints and the settling on and 
breaking of the water piping; and that the length, minimum 20 feet, of the water 
piping be centered at the point of the crossing so that joints shall be equidistant and 
as far as possible from the sewer piping. 

 
c.  Sewer Piping or Sewer Manholes:  No water piping shall pass through or come in 

contact with any part of a sewer manhole. 
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3.1.1.2 Earthwork 
 

Perform earthwork operations in accordance with Section 02316A Excavation, Trenching, and 
Backfilling for Utilities Systems. 

 
3.1.1.3 Pipe Laying and Jointing 
 

Remove fins and burrs from pipe and fittings.  Before placing in position, clean pipe, fittings, 
valves, and accessories, and maintain in a clean condition.  Provide proper facilities for 
lowering sections of pipe into trenches.  Do not under any circumstances drop or dump pipe, 
fittings, valves, or any other water line material into trenches.  Cut pipe accurately to length 
established at the site and work into place without springing or forcing.  Replace by one of the 
proper length any pipe or fitting that does not allow sufficient space for proper installation of 
jointing material.  Blocking or wedging between bells and spigots will not be permitted.  Lay 
bell-and-spigot pipe with the bell end pointing in the direction of laying.  Grade the pipeline in 
straight lines; avoid the formation of dips and low points.  Support pipe at proper elevation 
and grade.  Secure firm, uniform support.  Wood support blocking will not be permitted.  Lay 
pipe so that the full length of each section of pipe and each fitting will rest solidly on the pipe 
bedding; excavate recesses to accommodate bells, joints, and couplings.  Provide anchors 
and supports where indicated and where necessary for fastening work into place.  Make 
proper provision for expansion and contraction of pipelines.  Keep trenches free of water until 
joints have been properly made.  At the end of each work day, close open ends of pipe 
temporarily with wood blocks or bulkheads.  Do not lay pipe when conditions of trench or 
weather prevent installation.  Depth of cover over top of pipe shall not be less than 2 1/2 feet 
except under runway where depth with cover shall not be less than 4 feet. 

 
3.1.1.4 Connections to Existing Water Lines 
 

Make connections to existing water lines after approval is obtained from Contract Officer and 
with a minimum interruption of service on the existing line.   

 
3.1.2 Special Requirements for Installation of Water Mains 
 
3.1.2.1 Installation of PVC Plastic Water Main Pipe 
 

Installation of PVC Plastic Water Main Pipe and Associated Fittings: Unless otherwise 
specified, install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines"; with the requirements of UBPPA UNI-B-3 for 
laying of pipe, joining PVC pipe to fittings and accessories, and setting of hydrants, valves, 
and fittings; and with the recommendations for pipe joint assembly and appurtenance 
installation in AWWA M23, Chapter 7, "Installation." 

 
a.  Jointing:  Make push-on joints with the elastomeric gaskets specified for this type 

joint, using either elastomeric-gasket bell-end pipe or elastomeric-gasket couplings.  
For pipe-to-pipe push-on joint connections, use only pipe with push-on joint ends 
having factory-made bevel; for push-on joint connections to metal fittings, valves, 
and other accessories, cut spigot end of pipe off square and re-bevel pipe end to a 
bevel approximately the same as that on ductile-iron pipe used for the same type of 
joint.  Use an approved lubricant recommended by the pipe manufacturer for push-
on joints.  Assemble push-on joints for pipe-to-pipe joint connections in accordance 
with the requirements of UBPPA UNI-B-3 for laying the pipe and the 
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recommendations in AWWA M23, Chapter 7, "Installation," for pipe joint assembly.  
Assemble push-on joints for connection to fittings, valves, and other accessories in 
accordance with the requirements of UBPPA UNI-B-3 for joining PVC pipe to 
fittings and accessories and with the applicable requirements of AWWA C600 for 
joint assembly.  Make compression-type joints/mechanical joints with the gaskets, 
glands, bolts, nuts, and internal stiffeners previously specified for this type joint; 
assemble in accordance with the requirements of UBPPA UNI-B-3 for joining PVC 
pipe to fittings and accessories, with the applicable requirements of AWWA C600 
for joint assembly, and with the recommendations of Appendix A to AWWA 
C111/A21.11. Cut off spigot end of pipe for compression-type joint/mechanical-joint 
connections and do not re-bevel.  Assemble joints made with sleeve-type 
mechanical couplings in accordance with the recommendations of the coupling 
manufacturer using internal stiffeners as previously specified for compression-type 
joints. 

 
b.  Pipe Anchorage:  Provide concrete thrust blocks (reaction backing) for pipe 

anchorage.  Thrust blocks shall be in accordance with the requirements of UBPPA 
UNI-B-3 for reaction or thrust blocking and plugging of dead ends, except that size 
and positioning of thrust blocks shall be as indicated.  Use concrete, ASTM C 94, 
having a minimum compressive strength of 2,500 psi at 28 days; or use concrete of 
a mix not leaner than one part cement, 2 1/2 parts sand, and 5 parts gravel, having 
the same minimum compressive strength.  

 
3.1.2.2 Roads, Railroads and Airfields 
 

Water pipe shall be encased in a sleeve of rigid conduit, as shown on the drawings, for the 
lengths shown.  Where sleeves are required, the pipe sleeve shall be as specified for storm 
drains in Section 02630 STORM DRAINAGE SYSTEM.  A minimum clearance of at least 2 
inches between the inner wall of the sleeve and the maximum outside diameter of the sleeved 
pipe and joints shall be provided.  Sand bedding shall be provided for the water pipe through 
the sleeve.  Sleeves of ferrous material shall be provided with the corrosion protection as 
required for the conditions encountered at the site of installation. 

 
3.1.3 Disinfection 
 

Disinfect new water piping and existing water piping affected by Contractor's operations in 
accordance with AWWA C651.  Fill piping systems with solution containing minimum of 50 
parts per million of available chlorine and allow solution to stand for minimum of 24 hours.   
Flush solution from the systems with domestic water until maximum residual chlorine content 
is within the range of 0.2 and 0.5 parts per million, or the residual chlorine content of domestic 
water supply.  Obtain at least two consecutive satisfactory bacteriological samples from new 
water piping, analyze by a certified laboratory, and submit the results prior to the new water 
piping being placed into service.  Disinfection of systems supplying nonpotable water is not 
required. 

 
3.2 FIELD QUALITY CONTROL 
 
3.2.1 Field Tests and Inspections 
 

The Contracting Officer will conduct field inspections and witness field tests specified in this 
section.  The Contractor shall perform field tests, and provide labor, equipment, and 
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incidentals required for testing except that water and electric power needed for field tests will 
be furnished as indicated on plans.  The Contractor shall produce evidence, when required, 
that any item of work has been constructed in accordance with the drawings and 
specifications.   

 
3.2.2 Testing Procedure 
 

Test water mains and water service lines in accordance with the applicable specified 
standard, except for the special testing requirements given in paragraph entitled "Special 
Testing Requirements."  Test PVC plastic water mains in accordance with the requirements of 
UBPPA UNI-B-3 for pressure and leakage tests.  The amount of leakage on pipelines made 
of PVC plastic water main pipe shall not exceed the amounts given in UBPPA UNI-B-3, 
except that at joints made with sleeve-type mechanical couplings, no leakage will be allowed. 

 
3.2.3 Special Testing Requirements 
 

For pressure test, use a hydrostatic pressure 50 psi greater than the maximum working 
pressure of the system, except that for those portions of the system having pipe size larger 
than 2 inches in diameter, hydrostatic test pressure shall be not less than 200 psi.  Hold this 
pressure for not less than 2 hours.  Prior to the pressure test, fill that portion of the pipeline 
being tested with water for a soaking period of not less than 24 hours.  For leakage test, use 
a hydrostatic pressure not less than the maximum working pressure of the system.  Leakage 
test may be performed at the same time and at the same test pressure as the pressure test. 

    
 

END OF SECTION    
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SECTION 02531 (R) 
 

SANITARY SEWERS 
 
 
1 GENERAL 
 
1.1 REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM C 14 (1999) Concrete Sewer, Storm Drain, and Culvert Pipe 

 
ASTM C 33 (1999ael) Concrete Aggregates 

 
ASTM C 76 (2000) Reinforced Concrete Culvert, Storm Drain, and 

Sewer Pipe 
 

ASTM C 76M (2000) Reinforced Concrete Culvert, Storm Drain, and 
Sewer Pipe (Metric) 

 
ASTM C 94/C 94M (2000) Ready-Mixed Concrete 

 
ASTM C 150 (1999a) Portland Cement 

 
ASTM C 260 (2000) Air-Entraining Admixtures for Concrete 

 
ASTM C 270 (2000) Mortar for Unit Masonry 

 
ASTM C 443 (1998) Joints for Circular Concrete Sewer and Culvert 

Pipe, Using Rubber Gaskets 
 

ASTM C 478 (1997) Precast Reinforced Concrete Manhole Sections 
 

ASTM C 828 (1998) Low-Pressure Air Test of Vitrified Clay Pipe 
Lines 

 
ASTM C 924 (1998) Concrete Pipe Sewer Lines by Low-Pressure Air 

Test Method 
 

ASTM C 924M Concrete Pipe Sewer Lines by Low Pressure Air Test 
Method (Metric) 

 
ASTM C 972 (2000) Compression-Recovery of Tape Sealant 

 
ASTM D 412 (1998a) Vulcanized Rubber and Thermoplastic Rubbers 

and Thermoplastic Elastomers - Tension 
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ASTM D 624 (2000) Tear Strength of Conventional Vulcanized 
Rubber and Thermoplastic Elastomers 

 
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 
NFPA 49 (1994) Hazardous Chemicals Data 

 
NFPA 325-1 (1994) Fire Hazard Properties of Flammable Liquids, 

Gases, and Volatile Solids 
 

NFPA 704 (1996) Identification of the Fire Hazards of Materials for 
Emergency Response 

 
UNI-BELL PVC PIPE ASSOCIATION (UBPPA) 

 
UBPPA UNI-B-6 (1990) Recommended Practice for the Low-Pressure 

Air Testing of Installed Sewer Pipe 
 

UBPPA UNI-B-9 (1990; Addenda 1994) Recommended Performance 
Specification for Polyvinyl Chloride (PVC) Profile Wall 
Gravity Sewer Pipe and Fittings Based on Controlled 
Inside Diameter (Nominal Pipe Sizes 4-48 inch) 

 
1.2 GENERAL REQUIREMENTS 
 

The Contractor shall replace damaged material and redo unacceptable work at no additional 
cost to the Government.  Excavation and backfilling is specified in Section 02316 
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.  Backfilling 
shall be accomplished after inspection by the Contracting Officer.  The Contractor shall have 
a copy of the manufacturer's instructions available at the construction site at all times and 
shall follow these instructions unless directed otherwise by the Contracting Officer.   

 
1.3 SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 
Certificates 

 
Portland Cement; G 

 
Certificates of compliance stating the type of cement used in manufacture of 
concrete pipe, fittings and precast manholes. 

 
Joints; G 

 
Certificates of compliance stating that the fittings or gaskets used for waste drains 
or lines designated on the plans as 24" RCP Sanitary Sewer Lines are oil resistant. 
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2 PRODUCTS 
 
2.1 PIPE 
 

Pipe shall conform to the respective specifications and other requirements specified below. 
 
2.2 REQUIREMENTS FOR FITTINGS 
 

Fittings shall be compatible with the pipe supplied and shall have a strength not less than that 
of the pipe.  Fittings shall conform to the respective specifications and other requirements 
specified below. 

 
2.3 JOINTS 
 

Joints installation shall comply with the manufacturer's instructions.  Fittings and gaskets 
utilized for waste drains or industrial waste lines shall be certified by the manufacturer as oil 
resistant. 

 
2.4 FRAMES AND COVERS 
 

Frames and covers shall be cast iron, ductile iron or reinforced concrete.  Cast iron frames 
and covers shall be as indicated or shall be of type suitable for the application, circular with 
vent holes.  The frames and covers shall have a combined weight of not less than 400 
pounds.  Reinforced concrete frames and covers shall be as indicated or shall conform to 
ASTM C 478 or ASTM C 478M.  The word "Sewer" shall be stamped or cast into covers so 
that it is plainly visible. 

 
2.5 CEMENT MORTAR 
 

Cement mortar shall conform to ASTM C 270, Type M with Type II cement. 
 
2.5.1 Portland Cement 
 

Portland cement shall conform to ASTM C 150, Type V for concrete used in concrete pipe, 
concrete pipe fittings, and manholes and type optional with the Contractor for cement used in 
concrete cradle, concrete encasement, and thrust blocking.  Air-entraining admixture 
conforming to ASTM C 260 shall be used with Type V cement.  Where aggregates are alkali 
reactive, as determined by Appendix XI of ASTM C 33, a cement containing less than 0.60 
percent alkalies shall be used. 

 
2.5.2 Portland Cement Concrete 
 

Portland cement concrete shall conform to ASTM C 94/C 94M, compressive strength of 4000 
psi at 28 days, except for concrete cradle and encasement or concrete blocks for manholes.  
Concrete used for cradle and encasement shall have a compressive strength of 2500 
psiminimum at 28 days.  Concrete in place shall be protected from freezing and moisture loss 
for 7 days. 
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2.6 STRUCTURES 
 
2.6.1 Precast Reinforced Concrete Manhole Sections 
 

Precast reinforced concrete manhole sections shall conform to ASTM C 478, except that 
portland cement shall be as specified herein.  Joints shall be cement mortar, an approved 
mastic, rubber gaskets, a combination of these types; or the use of external preformed rubber 
joint seals and extruded rolls of rubber with mastic adhesive on one side. 

 
3 EXECUTION 
 
3.1 INSTALLATION 
 
3.1.1 Adjacent Facilities 
 
3.1.1.1 Water Lines 
 

Where the location of the sewer is not clearly defined by dimensions on the drawings, the 
sewer shall not be closer horizontally than 10 feet to a water-supply main or service line, 
except that where the bottom of the water pipe will be at least 12 inches above the top of the 
sewer pipe, the horizontal spacing may be a minimum of 6 feet  Where gravity-flow sewers 
cross above water lines, the sewer pipe for a distance of 10 feet on each side of the crossing 
shall be fully encased in concrete or shall be acceptable pressure pipe with no joint closer 
horizontally than 3 feet to the crossing.  The thickness of the concrete encasement including 
that at the pipe joints shall be not less than 4 inches 

 
3.1.2 Pipe Laying 
 

a.  Pipe shall be protected during handling against impact shocks and free fall; the pipe 
interior shall be free of extraneous material. 

 
b.  Pipe laying shall proceed upgrade with the spigot ends of bell-and-spigot pipe and 

tongue ends of tongue-and-groove pipe pointing in the direction of the flow.  Each 
pipe shall be laid accurately to the line and grade shown on the drawings.  Pipe 
shall be laid and centered so that the sewer has a uniform invert.  As the work 
progresses, the interior of the sewer shall be cleared of all superfluous materials. 

 
c.  Before making pipe joints, all surfaces of the portions of the pipe to be joined shall be 

clean and dry.  Lubricants, primers, and adhesives shall be used as recommended 
by the pipe manufacturer.  The joints shall then be placed, fitted, joined, and 
adjusted to obtain the degree of water tightness required. 

 
3.1.2.1 Trenches 
 

Trenches shall be kept free of water and as dry as possible during bedding, laying, and 
jointing and for as long a period as required.  When work is not in progress, open ends of pipe 
and fittings shall be satisfactorily closed so that no trench water or other material will enter the 
pipe or fittings. 
 
 
 



02002/AE/ll 
Repair Aircraft Parking Apron/Repair Runway. Mt. Home AFB 

DACA67-02-R-0208 02531(R)-5 R0003 

3.1.2.2 Backfill 
 

As soon as possible after the joint is made, sufficient backfill material shall be placed along 
the pipe to prevent pipe movement off line or grade.   

 
3.1.2.3 Width of Trench 
 

If the maximum width of the trench at the top of the pipe, as specified in Section 02316 
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS, is exceeded 
for any reason other than by direction, the Contractor shall install, at no additional cost to the 
Government, concrete cradling, pipe encasement, or other bedding required to support the 
added load of the backfill. 

 
3.1.2.4 Jointing 
 

Joints between different pipe materials shall be made as specified, using approved jointing 
materials. 

 
3.1.2.5 Handling and Storage 
 

Pipe, fittings and joint material shall be handled and stored in accordance with the 
manufacturer's recommendations.  Storage facilities for plastic pipe, fittings, joint materials 
and solvents shall be classified and marked in accordance with NFPA 704, with classification 
as indicated in NFPA 49 and NFPA 325-1. 

 
3.1.3 Leakage Tests 
 

Lines shall be tested for leakage by low pressure air testing, infiltration tests or exfiltration 
tests, as appropriate.  Low pressure air testing for concrete pipes shall be as prescribed in 
ASTM C 828.  Prior to infiltration or exfiltration tests, the trench shall be backfilled up to at 
least the lower half of the pipe.  If required, sufficient additional backfill shall be placed to 
prevent pipe movement during testing, leaving the joints uncovered to permit inspection.  
Visible leaks encountered shall be corrected regardless of leakage test results.  When the 
water table is 2 feet or more above the top of the pipe at the upper end of the pipeline section 
to be tested, infiltration shall be measured using a suitable weir or other device acceptable to 
the Contracting Officer.  When the Contracting Officer determines that infiltration cannot be 
properly tested, an exfiltration test shall be made by filling the line to be tested with water so 
that a head of at least 2 feet is provided above both the water table and the top of the pipe at 
the upper end of the pipeline to be tested.  The filled line shall be allowed to stand until the 
pipe has reached its maximum absorption, but not less than 4 hours.  After absorption, the 
head shall be re-established.  The amount of water required to maintain this water level 
during a 2-hour test period shall be measured. Leakage as measured by either the infiltration 
test or exfiltration test shall not exceed 25 gal per inch diameter per mile of pipeline per day.  
The Contractor shall test only the new sewer pipe.  No leakage testing is to be conducted on 
existing pipe.  The Contractor must not rely on existing manholes for access to seal the pipe 
for testing.  Instead, the new pipe shall be sealed for testing prior to making the connection 
between the new and the existing.  When leakage exceeds the maximum amount specified, 
satisfactory correction shall be made and retesting accomplished.  Testing, correction, and 
retesting shall be made at no additional cost to the Government. 
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Closed Circuit Television (CCTV) Inspection (and Attached) 
 
   1.   Acceptance criteria: 
 
        a.   No visible standing water in pipeline caused by grade defects. 
        b.   No pipeline structural defects observed. 
        c.   No pipeline installation defects observed. 
        d.   No infiltration observed. 
 
   2.   CCTV sewer line inspection to be performed by firms which are suitably equipped, 
experienced, qualified and staffed for sewer line CCTV inspection.  If requested, provide a 
calibration tape showing various water depths for the size of pipe being videoed.  Calibration 
tape must be onsite during CCTV process. 
 
   3.   Perform CCTV inspection after backfill and prior to surface repair.  Uncover and reinstall 
sections of the pipe found to have defects in workmanship (including standing water caused 
by grade defects) as directed by the Owner.  After repair re-CCTV the repaired section.  Do 
not reinstall damaged or rejected pipe. 
 
   4.   Notify Engineer at least 48 hours prior to CCTV inspection to allow for Engineer, at 
Engineer's discretion, to witness. 
 
   5.   Clean lines prior to CCTV inspection using hydro cleaner, flushing balls or other suitable 
means acceptable to Engineer. 
 
   6.   Immediately prior to CCTV inspection, pour sufficient water/dye mixture in upstream 
manhole to produce visible flow in downstream manhole(s). 
 
   7.   Provide CCTV sewer kube ubsoectuib eqyuonebt ubckydubg a cikir canera ststenm 1/2" 
VHS taping system, camera propulsion equipment and van to allow witness of CCTV by 
Inspector. 
 
   8.   Use super high grade, color, 1/2" VHS tapes.  The tapes shall include the following 
video and audio information: 
 
        a.   Video: 
             1)   Project Number & Name 
             2)   Date of TV Inspection 
             3)   Upstream and downstream manhole numbers 
             4)   Current distance along line segment 
 
        b.   Audio: 
             1)   Date of TV Inspection 
             2)   Verbal confirmation of upstream and downstream manhole 
                   numbers and/or locations 
             3)   Verbal description of pipe, size, type, and pipe joint length 
             4)   Verbal description of location of each service connection 
 
        c.   Tape identification Tag: 
             1)   Manhole to Manhole Designation 
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   9.   If no defects observed submit tapes and logs to Engineer for review and acceptance. 
 
3.2 GENERAL REQUIREMENTS 
 

Manholes shall be constructed of precast concrete manhole sections.  The invert channels 
shall be smooth and semicircular in shape conforming to the inside of the adjacent sewer 
section.  Changes in direction of flow shall be made with a smooth curve of as large a radius 
as the size of the manhole will permit.  Changes in size and grade of the channels shall be 
made gradually and evenly.  The invert channels shall be formed directly in the concrete of 
the manhole base, or shall be built up with brick and mortar, or shall be half tile laid in 
concrete, or shall be constructed by laying full section sewer pipe through the manhole and 
breaking out the top half after the surrounding concrete has hardened.  Pipe connections 
shall be made to manhole using water stops, standard O-ring joints, special manhole 
coupling, or shall be made in accordance with the manufacturer's recommendation.  The 
Contractor's proposed method of connection, list of materials selected, and specials required, 
shall be approved prior to installation.  The floor of the manhole outside the channels shall be 
smooth and shall slope toward the channels not less than 1 inch per foot nor more than 2 
inches per foot.  Free drop inside the manholes shall not exceed 18 inches, measured from 
the invert of the inlet pipe to the top of the floor of the manhole outside the channels; drop 
manholes shall be constructed whenever the free drop would otherwise be greater than 1 foot 
6 inches. 

 
3.2.1 Jointing, Plastering and Sealing 
 

Mortar joints shall be completely filled and shall be smooth and free from surplus mortar on 
the inside of the manhole.  Mortar and mastic joints between precast rings shall be full-
bedded in jointing compound and shall be smoothed to a uniform surface on both the interior 
and exterior of the manhole.  Installation of rubber gasket joints between precast rings shall 
be in accordance with the recommendations of the manufacturer.  Precast rings may also be 
sealed by the use of extruded rolls of rubber with mastic adhesive on one side. 

 
3.2.2 Setting of Frames and Covers 
 

Unless otherwise indicated, tops of frames and covers shall be set flush with finished grade in 
paved areas or 2 inches higher than finished grade in unpaved areas.  Frame and cover 
assemblies shall be sealed to manhole sections using external preformed rubber joint seals 
that meet the requirements of ASTM D 412 and ASTM D 624, or other methods specified in 
paragraph Jointing, Plastering and Sealing, unless otherwise specified. 

 
3.2.3 External Preformed Rubber Joint Seals 
 

External preformed rubber joint seals and extruded rolls of rubber with mastic adhesive shall 
meet the requirements of ASTM D 412 and ASTM C 972 to ensure conformance with 
paragraph Leakage Tests.  The seal shall be multi-section with neoprene rubber top section 
and all lower sections made of Ethylene Propylene Di Monomer (EPDM) rubber with a 
minimum thickness of 60 mils  Each unit shall consist of a top and a bottom section and shall 
have mastic on the bottom of the bottom section and mastic on the top and bottom of the top 
section.  The mastic shall be non-hardening butyl rubber sealant and shall seal to the 
cone/top slab of the manhole/catch basin and over the lip of the casting.  One unit shall seal a 
casting and up to six, 2inch adjusting rings.  The bottom section shall be 12 inches in height.  
A 6 inch high top section will cover up to two, 2 inchadjusting rings.  A 12 inch high bottom 
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section will cover up to six, 2 inch adjusting rings.  Extension sections shall cover up to two 
more adjusting rings.  Each extension shall overlap the bottom section by 2 inch and shall be 
overlapped by the top section by 2 inch 

 
3.3 CONNECTING TO EXISTING MANHOLES 
 

Pipe connections to existing manholes shall be made so that finish work will conform as 
nearly as practicable to the applicable requirements specified for new manholes, including all 
necessary concrete work, cutting, and shaping.  The connection shall be centered on the 
manhole.  Holes for the new pipe shall be of sufficient diameter to allow packing cement 
mortar around the entire periphery of the pipe but no larger than 1.5 times the diameter of the 
pipe.  Cutting the manhole shall be done in a manner that will cause the least damage to the 
walls. 

 
3.4 BUILDING CONNECTIONS 
 

Building connections shall include the lines to and connection with the building waste 
drainage piping at a point approximately 5 feet outside the building, unless otherwise 
indicated.  Where building drain piping is not installed, the Contractor shall terminate the 
building connections approximately 5 feet from the site of the building at a point and in a 
manner designated. 

 
3.5 CLEANOUTS AND OTHER APPURTENANCES 
 

Cleanouts and other appurtenances shall be installed where shown on the drawings or as 
directed by the Contracting Officer, and shall conform to the detail of the drawings. 

 
 

END OF SECTION 
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SECTION 02722 (R) 
 

GRADED-CRUSHED AGGREGATE BASE COURSE 
 
 
1 GENERAL 
 
1.1 REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO T 180 (1997) Moisture-Density Relations of Soils Using a 

4.54-kg (10-lb) Rammer and an 457 mm (18-in) Drop 
 

AASHTO T 224 (1996) Correction for Coarse Particles in the Soil 
Compaction Test 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and Voids in 

Aggregates 
 

ASTM C 88 (1999a) Soundness of Aggregates by Use of Sodium 
Sulfate or Magnesium Sulfate 

 
ASTM C 117 (1995) Materials Finer Than 75 micrometer (No. 200) 

Sieve in Mineral Aggregates by Washing 
 

ASTM C 127 (1988; R 1993el) Specific Gravity and Absorption of 
Course Aggregate 

 
ASTM C 128 (1997) Specific Gravity and Absorption of Fine 

Aggregate 
 

ASTM C 131 (1996) Resistance to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates 

 
ASTM D 75 (1987; R 1997) Sampling Aggregates 

 
ASTM D 422 (1963; R 1998) Particle-Size Analysis of Soils 

 
ASTM D 1556 (2000) Density and Unit Weight of Soil in Place by the 

Sand-Cone Method 
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ASTM D 1557 (1991; R 1998) Laboratory Compaction Characteristics 
of Soil Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu.m.)) 

 
ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 
 

ASTM D 2487 (2000) Classification of Soils for Engineering Purposes 
(Unified Soil Classification System) 

 
ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth) 
 

ASTM D 3017 (1988; R 1996el) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth) 

 
ASTM D 4318 (2000) Liquid Limit, Plastic Limit, and Plasticity Index of 

Soils 
 

ASTM E 11 (1995) Wire-Cloth Sieves for Testing Purposes 
 
1.2 DEFINITIONS 
 

For the purposes of this specification, the following definitions apply. 
 
1.2.1 Graded-crushed Aggregate Base Course 
 

Graded-crushed aggregate (GCA) base course is well graded, crushed, durable aggregate 
uniformly moistened and mechanically stabilized by compaction.  GCA is similar to ABC, but it 
has more stringent requirements and it produces a base course with higher strength and 
stability. 

 
1.2.2 Degree of Compaction 
 

Degree of compaction shall be expressed as a percentage of the maximum density obtained 
by the test procedure presented in AASHTO T 180, Method D and corrected with AASHTO T 
224. 

 
1.3 SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 
Product Data 

 
Plant, Equipment, and Tools; G 

 
List of proposed equipment to be used in performance of construction work, 
including descriptive data. 
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Test Reports 

 
Sampling and testing; G 
Field Density Tests; G 

 
Calibration curves and related test results prior to using the device or equipment 
being calibrated.  Copies of field test results within 24 hours after the tests are 
performed.  Certified copies of test results for approval not less than 30 days before 
material is required for the work. 

 
1.4 SAMPLING AND TESTING 
 

Sampling and testing shall be the responsibility of the Contractor.  Sampling and testing shall 
be performed by a testing laboratory approved in accordance with Section 01451 
CONTRACTOR QUALITY CONTROL.  Work requiring testing will not be permitted until the 
testing laboratory has been inspected and approved.  The materials shall be tested to 
establish compliance with the specified requirements; testing shall be performed at the 
specified frequency.  The Contracting Officer may specify the time and location of the tests.  
Copies of test results shall be furnished to the Contracting Officer within 24 hours of 
completion of the tests. 

 
1.4.1 Sampling 
 

Samples for laboratory testing shall be taken in conformance with ASTM D 75.  When 
deemed necessary, the sampling will be observed by the Contracting Officer. 

 
1.4.2 Tests 
 

The following tests shall be performed in conformance with the applicable standards listed. 
 
1.4.2.1 Sieve Analysis 
 

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136.   Sieves 
shall conform to ASTM E 11.  Particle-size analysis of the soils shall also be completed in 
conformance with ASTM D 422. 

 
1.4.2.2 Liquid Limit and Plasticity Index 
 

Liquid limit and plasticity index shall be determined in accordance with ASTM D 4318. 
 
1.4.2.3 Moisture-Density Determinations 
 

The maximum density and optimum moisture content shall be determined in accordance with 
AASHTO T 180, Method D and corrected with AASHTO T 224.  To maintain the same 
percentage of coarse material, the "remove and replace" procedure as described in the 
NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be used. 
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1.4.2.4 Field Density Tests 
 

Density shall be field measured in accordance with ASTM D 2922.  For the method presented 
in ASTM D 2922 the calibration curves shall be checked and adjusted if necessary using only 
the sand cone method as described in paragraph Calibration, of the ASTM publication.  Tests 
performed in accordance with ASTM D 2922 result in a wet unit weight of soil and when using 
this method, ASTM D 3017 shall be used to determine the moisture content of the soil.  The 
calibration curves furnished with the moisture gauges shall also be checked along with 
density calibration checks as described in ASTM D 3017.  The calibration checks of both the 
density and moisture gauges shall be made by the prepared containers of material method, 
as described in paragraph Calibration of ASTM D 2922, on each different type of material 
being tested at the beginning of a job and at intervals as directed. 

 
1.4.2.5 Wear Test 
 

Wear tests shall be made on GCA course material in conformance with ASTM C 131. 
 
1.4.2.6 Soundness 
 

Soundness tests shall be made on GCA in accordance with ASTM C 88. 
 
1.4.3 Testing Frequency 
 
1.4.3.1 Initial Tests 
 

One of each of the following tests shall be performed on the proposed material prior to 
commencing construction to demonstrate that the proposed material meets all specified 
requirements when furnished.  If materials from more than one source are going to be 
utilized, this testing shall be completed for each source. 

 
a.  Sieve Analysis including No. 635 size material. 

 
b.  Liquid limit and plasticity index.  

 
c.  Moisture-density relationship. 

 
d.  Wear. 

 
e.  Soundness. 

 
1.4.3.2 In Place Tests 
 

Each of the following tests shall be performed on samples taken from the placed and 
compacted GCA.  Samples shall be taken and tested at the rates indicated. 

 
     a.  Density tests shall be performed on every lift of material placed and at a frequency of 
one set of tests for every 1000 square yards, or portion thereof, of completed area. 

 
     b.  Sieve Analysis including No. 635 size material shall be performed for every 500 cubic 
yards, or portion thereof, of material placed. 

 



02002/AE/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02722(R)-5 R0001 

     c.  Liquid limit and plasticity index tests shall be performed at the same frequency as the 
sieve analysis. 

 
1.4.4 Approval of Material 
 

The source of the material shall be selected 30 days prior to the time the material will be 
required in the work.  Tentative approval of material will be based on initial test results.  Final 
approval of the materials will be based on sieve analysis, liquid limit, and plasticity index tests 
performed on samples taken from the completed and fully compacted GCA. 

 
1.5 WEATHER LIMITATIONS 
 

Construction shall be done when the atmospheric temperature is above 35 degrees F.  When 
the temperature falls below 35 degrees F the Contractor shall protect all completed areas by 
approved methods against detrimental effects of freezing.  Completed areas damaged by 
freezing, rainfall, or other weather conditions shall be corrected to meet specified 
requirements. 

 
1.6 PLANT, EQUIPMENT, AND TOOLS 
 

All plant, equipment, and tools used in the performance of the work will be subject to approval 
before the work is started and shall be maintained in satisfactory working condition at all 
times.  The equipment shall be adequate and shall have the capability of producing the 
required compaction, meeting grade controls, thickness control, and smoothness 
requirements as set forth herein. 

 
2 PRODUCTS 
 
2.1 AGGREGATES 
 

The GCA shall consist of clean, sound, durable particles of crushed stone, crushed gravel, 
crushed recycled concrete, angular sand, or other approved material.  GCA shall be free of 
silt and clay as defined by ASTM D 2487, organic matter, and other objectionable materials or 
coatings.  The portion retained on the No. 4 sieve shall be known as coarse aggregate; that 
portion passing the No. 4 sieve shall be known as fine aggregate. 

 
2.1.1 Coarse Aggregate 
 

Coarse aggregates shall be angular particles of uniform density.  When the coarse aggregate 
is supplied from more than one source, aggregate from each source shall meet the specified 
requirements and shall be stockpiled separately. 

 
     a.  Crushed Gravel:  Crushed gravel shall be manufactured by crushing gravels, and shall 
meet all the requirements specified below. 

 
     b.  Crushed Stone:  Crushed stone shall consist of freshly mined quarry rock, and shall 
meet all the requirements specified below. 

 
     c.  Crushed Recycled Concrete:  Crushed recycled concrete shall consist of previously 
hardened portland cement concrete or other concrete containing pozzolanic binder material.  
The recycled material shall be free of all reinforcing steel, bituminous concrete surfacing, and 
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any other foreign material and shall be crushed and processed to meet the required 
gradations for coarse aggregate.  Crushed recycled concrete shall meet all other applicable 
requirements specified below. 

 
2.1.1.1 Graded-Crushed Aggregate Base Course 
 

GCA coarse aggregate shall not show more than 40 percent loss when subjected to the Los 
Angeles abrasion test in accordance with ASTM C 131.  GCA coarse aggregate shall not 
exhibit a loss greater than 40 percent weighted average, at five cycles, when tested for 
soundness in magnesium sulfate in accordance with ASTM C 88.  The amount of flat and 
elongated particles shall not exceed 20 percent for the fraction retained on the 1/2 inch sieve 
nor 20 percent for the fraction passing the 1/2 inch sieve.  A flat particle is one having a ratio 
of width to thickness greater than 3; an elongated particle is one having a ratio of length to 
width greater than 3.  In the portion retained on each sieve specified, the crushed aggregate 
shall contain at least 90 percent by weight of crushed pieces having two or more freshly 
fractured faces with the area of each face being at least equal to 75 percent of the smallest 
midsectional area of the piece.  When two fractures are contiguous, the angle between 
planes of the fractures must be at least 30 degrees in order to count as two fractured faces.  
Crushed gravel shall be manufactured from gravel particles 90 percent of which by weight are 
retained on the maximum size sieve listed in TABLE 1. 

 
2.1.2 Fine Aggregate 
 

Fine aggregates shall be angular particles of uniform density.  When the fine aggregate is 
supplied from more than one source, aggregate from each source shall meet the specified 
requirements. 

 
2.1.2.1 Graded-Crushed Aggregate Base Course 
 

GCA fine aggregate shall consist of angular particles produced by crushing stone, recycled 
concrete, or gravel that meets the requirements for wear and soundness specified for GCA 
coarse aggregate.  Fine aggregate shall be produced by crushing only particles larger than 
No. 4 sieve in size.  The fine aggregate shall contain at least 90 percent by weight of particles 
having two or more freshly fractured faces in the portion passing the No. 4 sieve and retained 
on the No. 10 sieve, and in the portion passing the No. 10 sieve and retained on the No. 40 
sieve. 

 
2.1.3 Gradation Requirements 
 

The specified gradation requirements shall apply to the completed base course.  The 
aggregates shall have a maximum size of 1-1/2inches and shall be continuously well graded 
within the limits specified in TABLE 1.  Sieves shall conform to ASTM E 11. 
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TABLE 1.  GRADATION OF AGGREGATES 

 
Percentage by Weight Passing Square-Mesh Sieve 

 
              Sieve        Percentage  
            Designation                        Passing 
         ------------------------------------------------------- 
         2 inch                              ---- 
         1-1/2 inch                          100  
         1 inch                           60-100 
         1/2 inch                        30-65 
         No. 4                            20-50                

No. 10                15-40 
         No. 40                            5-25  
         No. 200                             0-8  
 

NOTE 1:  Particles having diameters less than 0.0008 inch shall not be in excess of 3 percent 
by weight of the total sample tested. 

 
NOTE 2:  The values are based on aggregates of uniform specific gravity.  If materials from 
different sources are used for the coarse and fine aggregates, they shall be tested in 
accordance with ASTM C 127 and ASTM C 128 to determine their specific gravities.  If the 
specific gravities vary by more than 10 percent, the percentages passing the various sieves 
shall be corrected as directed by the Contracting Officer. 

 
2.1.4 Liquid Limit and Plasticity Index 
 

Liquid limit and plasticity index requirements shall apply to the completed course and shall 
also apply to any component that is blended to meet the required gradation.  The portion of 
any component or of the completed course passing the No. 40 sieve shall be either nonplastic 
or have a liquid limit not greater than 25 and a plasticity index not greater than 5. 

 
2.1.5 Recycled Concrete 
 

The demolished concrete shall be recycled by the Contractor as GCA.  Concrete shall be 
crushed and must meet specification for GCA.  Other materials may be added to the crushed 
concrete to meet specifications, if needed.  Any unused crushed concrete shall become the 
property of the Government and will be stockpiled as shown on the drawings.  See Section 
02220A DEMOLITION. 

 
3 EXECUTION 
 
3.1 GENERAL REQUIREMENTS 
 

When the GCA is constructed in more than one layer, the previously constructed layer shall 
be cleaned of loose and foreign matter by sweeping with power sweepers or power brooms, 
except that hand brooms may be used in areas where power cleaning is not practicable.  
Adequate drainage shall be provided during the entire period of construction to prevent water 
from collecting or standing on the working area.  Line and grade stakes shall be provided as 
necessary for control.  Grade stakes shall be in lines parallel to the centerline of the area 
under construction and suitably spaced for string lining. 
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3.2 STOCKPILING MATERIAL 
 

Prior to stockpiling of material, storage sites shall be cleared and leveled by the Contractor.  
All materials, including approved material available from excavation and grading, shall be 
stockpiled in the manner and at the locations designated.  Aggregates shall be stockpiled on 
the cleared and leveled areas designated by the Contracting Officer to prevent segregation.  
Materials obtained from different sources shall be stockpiled separately. 

 
3.3 PREPARATION OF UNDERLYING COURSE 
 

Prior to constructing the GCA, the underlying course or subgrade shall be cleaned of all 
foreign substances.  At the time of construction of the GCA, the underlying course shall 
contain no frozen material.  The surface of the underlying course or subgrade shall meet 
specified compaction and surface tolerances.  The underlying course shall conform to Section 
02300 (R) EARTHWORK.  Ruts or soft yielding spots in the underlying courses, areas having 
inadequate compaction, and deviations of the surface from the requirements set forth herein 
shall be corrected by loosening and removing soft or unsatisfactory material and by adding 
approved material, reshaping to line and grade, and recompacting to specified density 
requirements.  For cohesionless underlying courses containing sands or gravels, as defined 
in ASTM D 2487, the surface shall be stabilized prior to placement of the GCA.  Stabilization 
shall be accomplished by mixing GCA into the underlying course and compacting by 
approved methods.  The stabilized material shall be considered as part of the underlying 
course and shall meet all requirements of the underlying course.  The finished underlying 
course shall not be disturbed by traffic or other operations and shall be maintained by the 
Contractor in a satisfactory condition until the GCA is placed. 

 
3.4 INSTALLATION 
 
3.4.1 Mixing the Materials 
 

The coarse and fine aggregates shall be mixed in a stationary plant, or in a traveling plant or 
bucket loader on an approved paved working area.  The Contractor shall make adjustments 
in mixing procedures or in equipment as directed to obtain true grades, to minimize 
segregation or degradation, to obtain the required water content, and to insure a satisfactory 
GCA meeting all requirements of this specification. 

 
3.4.2 Placing 
 

The mixed material shall be placed on the prepared subgrade or subbase in layers of uniform 
thickness with an approved spreader.  When a compacted layer 6 inches or less in thickness 
is required, the material shall be placed in a single layer.  When a compacted layer in excess 
of 6 inches is required, the material shall be placed in layers of equal thickness.  No layer 
shall exceed 6 inches or less than 3 inches when compacted.  The layers shall be so placed 
that when compacted they will be true to the grades or levels required with the least possible 
surface disturbance.  Where the GCA is placed in more than one layer, the previously 
constructed layers shall be cleaned of loose and foreign matter by sweeping with power 
sweepers, power brooms, or hand brooms, as directed.  Such adjustments in placing 
procedures or equipment shall be made as may be directed to obtain true grades, to minimize 
segregation and degradation, to adjust the water content, and to insure an acceptable GCA. 
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3.4.3 Grade Control 
 

The finished and completed GCA shall conform to the lines, grades, and cross sections 
shown.  Underlying material(s) shall be excavated and prepared at sufficient depth for the 
required GCA thickness so that the finished GCA with the subsequent surface course will 
meet the designated grades. 

 
3.4.4 Edges of Base Course 
 

The GCA shall be placed so that the completed section will be a minimum of 1 feet wider, on 
all sides, than the next layer that will be placed above it.  Additionally, approved fill material 
shall be placed along the outer edges of GCA in sufficient quantities to compact to the 
thickness of the course being constructed, or to the thickness of each layer in a multiple layer 
course, allowing in each operation at least a 2 foot width of this material to be rolled and 
compacted simultaneously with rolling and compacting of each layer of GCA.  If this base 
course material is to be placed adjacent to another pavement section, then the layers for both 
of these sections shall be placed and compacted along this edge at the same time. 

 
3.4.5 Compaction 
 

Each layer of the GCA shall be compacted as specified with approved compaction 
equipment.  Water content shall be maintained during the compaction procedure to within 
plus or minus 1-1/2 percent of the optimum water content determined from laboratory tests as 
specified in paragraph SAMPLING AND TESTING.  Rolling shall begin at the outside edge of 
the surface and proceed to the center, overlapping on successive trips at least one-half the 
width of the roller.  Alternate trips of the roller shall be slightly different lengths.  Speed of the 
roller shall be such that displacement of the aggregate does not occur.  In all places not 
accessible to the rollers, the mixture shall be compacted with hand-operated power tampers.  
Compaction shall continue until each layer has a degree of compaction that is at least 100 
percent of laboratory maximum density through the full depth of the layer.  The Contractor 
shall make such adjustments in compacting or finishing procedures as may be directed to 
obtain true grades, to minimize segregation and degradation, to reduce or increase water 
content, and to ensure a satisfactory GCA.  Any materials that are found to be unsatisfactory 
shall be removed and replaced with satisfactory material or reworked, as directed, to meet the 
requirements of this specification. 

 
3.4.6 Thickness 
 

Compacted thickness of the aggregate course shall be as indicated.  No individual layer shall 
exceed 6 inches nor be less than3 inches in compacted thickness.  The total compacted 
thickness of the GCA course shall be within 1/2 inch of the thickness indicated.  Where the 
measured thickness is more than 1/2 inch deficient, such areas shall be corrected by 
scarifying, adding new material of proper gradation, reblading, and recompacting as directed.  
Where the measured thickness is more than 1/2 inch thicker than indicated, the course shall 
be considered as conforming to the specified thickness requirements.  Average job thickness 
shall be the average of all thickness measurements taken for the job, but shall be within 1/4 
inch of the thickness indicated.  The total thickness of the GCA course shall be measured at 
intervals in such a manner as to ensure one measurement for each 500 square yards of base 
course.  Measurements shall be made in 3 inch diameter test holes penetrating the base 
course or by survey before and after placement. 
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3.4.7 Finishing 
 

The surface of the top layer of GCA shall be finished after final compaction by cutting any 
overbuild to grade and rolling with a steel-wheeled roller.  Thin layers of material shall not be 
added to the top layer of base course to meet grade.  If the elevation of the top layer of GCA 
is1/2 inch or more below grade, then the top layer should be scarified to a depth of at least3 
inches and new material shall be blended in and compacted to bring to grade.  Adjustments 
to rolling and finishing procedures shall be made as directed to minimize segregation and 
degradation, obtain grades, maintain moisture content, and insure an acceptable base 
course.  Should the surface become rough, corrugated, uneven in texture, or traffic marked 
prior to completion, the unsatisfactory portion shall be scarified, reworked and recompacted 
or it shall be replaced as directed. 

 
3.4.8 Smoothness 
 

The surface of the top layer shall show no deviations in excess of 3/8 inch when tested with a 
12-foot straightedge.  Measurements shall be taken in successive positions parallel to the 
centerline of the area to be paved.  Measurements shall also be taken perpendicular to the 
centerline at 50 foot intervals.  Deviations exceeding this amount shall be corrected by 
removing material and replacing with new material, or by reworking existing material and 
compacting it to meet these specifications. 

 
3.5 TRAFFIC 
 

Traffic shall not be allowed on the completed GCA course.  .  Heavy equipment shall not be 
permitted except when necessary to construction, and then the area shall be protected 
against marring or damage to the completed work. 

 
3.6 MAINTENANCE 
 

The GCA shall be maintained in a satisfactory condition until the full pavement section is 
completed and accepted.  Maintenance shall include immediate repairs to any defects and 
shall be repeated as often as necessary to keep the area intact.  Any GCA that is not paved 
over prior to the onset of winter, shall be retested to verify that it still complies with the 
requirements of this specification.  Any area of GCA that is damaged shall be reworked or 
replaced as necessary to comply with this specification. 

 
3.7 DISPOSAL OF UNSATISFACTORY MATERIALS 
 
Any unsuitable materials that must be removed shall be disposed of in waste disposal areas 
indicated.  No additional payments will be made for materials that must be replaced. 
 

 
END OF SECTION    
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SECTION 02748 (R)

BITUMINOUS TACK AND PRIME COATS

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

AASHTO M 20 (1970; R 1996) Penetration Graded Asphalt Cement

AASHTO M 81 (1992; R 1996) Cut-Back Asphalt (Rapid-Curing Type)

AASHTO M 82 (1975; R 1996) Cut-Back Asphalt (Medium-Curing
Type)

AASHTO M 226 (1980; R 1996) Viscosity Graded Asphalt Cement

AASHTO T 40 (1978; R 1996) Sampling Bituminous Materials

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 140 (200) Sampling Bituminous Materials

ASTM D 946 (1982; R 1999) Penetration-Graded Asphalt Cement for
Use in Pavement Construction

ASTM D 977 (1998) Emulsified Asphalt

ASTM D 1250 (1980; R 1997el) Petroleum Measurement Tables

ASTM D 2026 (1972; R 1997) Cutback Asphalt (Slow-Curing Type)

ASTM D 2027 (1976; R 1997) Cutback Asphalt (Medium-Curing Type)

ASTM D 2028 (1976; R 1997) Cutback Asphalt (Rapid-Curing Type)

ASTM D 2397 (1998) Cationic Emulsified Asphalt

ASTM D 2995 (1999) Determining Application Rate of Bituminous
Distributors

ASTM D 3381 (1992; R 1999) Viscosity-Graded Asphalt Cement for
Use in Pavement Construction
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1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Waybills and Delivery Tickets

  Waybills and delivery tickets, during progress of the work.

Test Reports

Sampling and Testing

Copies of all test results for bituminous materials, within 24 hours of completion of
tests.  Certified copies of the manufacturer's test reports indicating compliance with
applicable specified requirements, not less than 14 days before the material is
required in the work.

1.3 PLANT, EQUIPMENT, MACHINES AND TOOLS

1.3.1 General Requirements

Plant, equipment, machines and tools used in the work shall be subject to approval and shall
be maintained in a satisfactory working condition at all times.

1.3.2 Bituminous Distributor

The distributor shall have pneumatic tires of such size and number to prevent rutting, shoving
or otherwise damaging the base surface or other layers in the pavement structure.  The
distributor shall be designed and equipped to spray the bituminous material in a uniform
coverage at the specified temperature, at readily determined and controlled rates with an
allowable variation from the specified rate of not more than plus or minus 5 percent, and at
variable widths.  Distributor equipment shall include a separate power unit for the bitumen
pump, full-circulation spray bars, tachometer, pressure gauges, volume-measuring devices,
adequate heaters for heating of materials to the proper application temperature, a
thermometer for reading the temperature of tank contents, and a hand hose attachment
suitable for applying bituminous material manually to areas inaccessible to the distributor.
The distributor shall be equipped to circulate and agitate the bituminous material during the
heating process.

1.3.3 Power Brooms and Power Blowers

Power brooms and power blowers shall be suitable for cleaning the surfaces to which the
bituminous coat is to be applied.
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1.4 WEATHER LIMITATIONS

Bituminous coat shall be applied only when the surface to receive the bituminous coat is dry.
Bituminous coat shall be applied only when the atmospheric temperature in the shade is 50
degrees F or above and when the temperature has not been below 35 degrees F for the 12
hours prior to application.

2 PRODUCTS

2.1 TACK COAT

The bituminous material used for tack coat shall be emulsified asphalt, Grade SS-1h or CSS-
1h.  Emulsified asphalt shall conform to ASTM D 977 or ASTM D 2397.

2.2 PRIME COAT

Prime coat not required for this project.

3.   PART 3   EXECUTION

2.3 PREPARATION OF SURFACE

Immediately before applying the bituminous coat, all loose material, dirt, clay, or other
objectionable material shall be removed from the surface to be treated.  The surface shall be
dry and clean at the time of treatment.

2.4 APPLICATION RATE

The exact quantities within the range specified, which may be varied to suit field conditions,
will be determined by the Contracting Officer.

2.4.1 Tack Coat For New Pavement On Milled Surface Or Other Existing Pavement Or
Structures

Bituminous material for the tack coat shall be applied in quantities of not less than 0.10 gallon
nor more than 0.30 gallon per square yard of pavement surface.

2.4.2 Tack Coat For Second Lift Pavement Constructed on New Pavement

Bituminous material for the tack coat shall be applied in quantities of not less than 0.05 gallon
nor more than 0.15 gallon per square yard of pavement surface.

2.5 APPLICATION TEMPERATURE

2.5.1 Viscosity Relationship

Asphalt application temperature shall provide an application viscosity between 10 and 60
seconds, Saybolt Furol, or between 20 and 120 centistokes kinematic.  The temperature
viscosity relation shall be furnished to the Contracting Officer.
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2.5.2 Temperature Ranges

The viscosity requirements shall determine the application temperature to be used.  The
following is a normal range of application temperatures:

   Emulsions    Temperature Range
             -------------                  -------------------
                SS-1h                        70-160 degrees F

                CSS-1h                       70-160 degrees F

2.6 APPLICATION

2.6.1 General

Following preparation and subsequent inspection of the surface, the bituminous coat shall be
applied at the specified rate with uniform distribution over the surface to be treated.  All areas
and spots missed by the distributor shall be properly treated with the hand spray.  Until the
succeeding layer of pavement is placed, the surface shall be maintained by protecting the
surface against damage and by repairing deficient areas at no additional cost to the
Government.  If required, clean dry sand shall be spread to effectively blot up any excess
bituminous material.  No smoking, fires, or flames other than those from the heaters that are a
part of the equipment shall be permitted within 25 feet of heating, distributing, and transferring
operations of bituminous material other than bituminous emulsions.  All traffic, except for
paving equipment used in constructing the surfacing, shall be prevented from using the
underlying material, whether primed or not, until the surfacing is completed. The bituminous
coat shall conform to all requirements as described herein.

2.6.2 Tack Coat

Tack coat shall be applied at the locations shown on the drawings, and at all interfaces
between new and existing asphalt pavement, including but not limited to milled asphalt
pavement surfaces, new or existing concrete pavement or structures, and all saw cut edges,
including pavement patches.

2.7 CURING PERIOD

Following application of the bituminous material and prior to application of the succeeding
layer of pavement, the bituminous coat shall be allowed to cure and to obtain evaporation of
any volatiles or moisture.

2.8 FIELD QUALITY CONTROL

Samples of the bituminous material used shall be obtained by the Contractor as directed,
under the supervision of the Contracting Officer.  The sample may be retained and tested by
the Government at no cost to the Contractor.
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2.9 SAMPLING AND TESTING

Sampling and testing shall be performed by an approved commercial testing laboratory or by
facilities furnished by the Contractor.  No work requiring testing will be permitted until the
facilities have been inspected and approved.

2.9.1 Sampling

The samples of bituminous material, unless otherwise specified, shall be in accordance with
ASTM D 140 or AASHTO T 40.  Sources from which bituminous materials are to be obtained
shall be selected and notification furnished the Contracting Officer within 15 days after the
award of the contract.

2.9.2 Calibration Test

The Contractor shall furnish all equipment, materials, and labor necessary to calibrate the
bituminous distributor.  Calibration shall be made with the approved job material and prior to
applying the bituminous coat material to the prepared surface.  Calibration of the bituminous
distributor shall be in accordance with ASTM D 2995.

2.9.3 Trial Applications

Before providing the complete bituminous coat, three lengths of at least 100 feet for the full
width of the distributor bar shall be applied to evaluate the amount of bituminous material that
can be satisfactorily applied.

2.9.3.1 Tack Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous tack coat materials shall
be applied in the amount of 0.05 gallons per square yard.  Other trial applications shall be
made using various amounts of material as may be deemed necessary.

2.9.4 Sampling and Testing During Construction

Quality control sampling and testing shall be performed as required in paragraph FIELD
QUALITY CONTROL.

END OF SECTION
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SECTION 02749 (R) 
 

HOT-MIX ASPHALT (HMA) FOR AIRFIELDS 
 
 
1 GENERAL 
 
1.1 REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO MP (1997)Performance Graded Asphalt Binder 

 
AASHTO TP53 (1995) Determining Asphalt Content of Hot Mix Asphalt 

by the Ignition Method 
 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
 

ASTM C 29/C 29M (1997) Bulk Density (Unit Weight) and Voids in 
Aggregates 

 
ASTM C 88 (1998) Soundness of Aggregates by Use of Sodium 

Sulfate or Magnesium Sulfate 
 

ASTM C 117 (1995) Materials Finer than 75 micrometer (No. 200) 
Sieve in Mineral Aggregates by Washing 

 
ASTM C 127 (2001) Specific Gravity and Absorbtion of Fine 

Aggregate 
 

ASTM C 128 (1997) Specific Gravity and Absorbtion of Course 
Aggregate 

 
ASTM C 131 (1996) Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates 

 
ASTM C 183 (1997) Sampling Hydraulic Cement 

 
ASTM C 566 (1997) Total Evaporable Moisture Content of Aggregate 

by Drying 
 

ASTM C 1252 (1998) Uncompacted Void Content of Fine Aggregate 
(as Influenced by Particle Shape, Surface Texture, and 
Grading) 
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ASTM D 75 (1997) Sampling Aggregates 
 

ASTM D 140 (1993) Sampling Bituminous Materials 
 

ASTM D 242 (1995) Mineral Filler for Bituminous Paving Mixtures 
 

ASTM D 946 (1982; R 1993) Penetration-Graded Asphalt Cement for 
Use in Pavement Construction 

 
ASTM D 995 (1995b) Mixing Plants for Hot-Mixed, Hot-Laid 

Bituminous Paving Mixtures 
 

ASTM D 1461 (1985) Moisture or Volatile Distillates in Bituminous 
Paving Mixtures 

 
ASTM D 1559 (1989) Resistance to Plastic Flow of Bituminous 

Mixtures Using Marshall Apparatus 
 

ASTM D 2041 (1995) Theoretical Maximum Specific Gravity and 
Density of Bituminous Paving Mixtures 

 
ASTM D 2172 (1995) Quantitative Extraction of Bitumen from 

Bituminous Paving Mixtures 
 

ASTM D 2419 (1995) Sand Equivalent Value of Soils and Fine 
Aggregate 

 
ASTM D 2489 (1984; R 1994) Degree of Particle Coating of 

Bituminous-Aggregate Mixtures 
 

ASTM D 2726 (1996a) Bulk Specific Gravity and Density of Non-
Absorptive Compacted Bituminous Mixture 

 
ASTM D 2950 (1997) Density of Bituminous Concrete in Place by 

Nuclear Method 
 

ASTM D 3203 (1994) Percent Air Voids in Compacted Dense and 
Open Bituminous Paving Mixtures 

 
ASTM D 3381 (1992) Viscosity-Graded Asphalt Cement for Use in 

Pavement Construction 
 

ASTM D 3665 (1994) Random Sampling of Construction Materials 
 

ASTM D 3666 (1996a) Minimum Requirements for Agencies Testing 
and Inspecting Bituminous Paving Materials 

 
ASTM D 4125 (1994) Asphalt Content of Bituminous Mixtures by the 

Nuclear Method 
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ASTM D 4318 (2000) Liquid Limit, Plastic Limit and Plasticity Index of 
Soils 

 
ASTM D 4791 (1995) Flat Particles, Elongated Particles, or Flat and 

Elongated Particles in Coarse Aggregate 
 

ASTM D 4867/D 4867M (1996) Effect of Moisture on Asphalt Concrete Paving 
Mixtures 

 
ASTM D 5444 (1994) Mechanical Size Analysis of Extracted 

Aggregate 
 

ASTM D 6307 (1999) Asphalt Content of Hot Mix Asphalt by Ignition 
Method 

 
ASPHALT INSTITUTE (AI) 

 
AI MS-2 (1994) Mix Design Methods for Asphalt Concrete and 

Other Hot-Mix Types 
 

AMERICAN ASSOCIATION OF STATE HIGHWAY TRANSPORTATION OFFICIALS 
 

AASHTO MP-1 Performance Graded Asphalt Binder 
 

STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT) 
 

CDT Test 526 (1978) Operation of California Profilograph and 
Evaluation of Profiles 

 
U.S. ARMY CORPS OF ENGINEERS (USACE) 

 
COE CRD-C 171 (1995) Test Method for Determining Percentage of 

Crushed Particles in Aggregate 
 
1.2 DESCRIPTION OF WORK 
 

The work shall consist of pavement courses composed of mineral aggregate and asphalt 
material heated and mixed in a central mixing plant and placed on a prepared course.  HMA 
designed and constructed in accordance with this section shall conform to the lines, grades, 
thicknesses, and typical cross sections shown on the drawings.  Each course shall be 
constructed to the depth, section, or elevation required by the drawings and shall be rolled, 
finished, and approved before the placement of the next course. 

 
1.3 SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 (AR) SUBMITTAL 
PROCEDURES: 
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Product Data 
 

Mix Design; G 
 

  Proposed JMF. 
 

Contractor Quality Control; G 
 

  Quality control plan. 
 

Samples 
 

Asphalt Cement Binder; G 
 

  5 gallon sample for mix design verification. 
 

Aggregates; G 
 

Sufficient materials to produce 200 lb of blended mixture for mix design verification. 
 

Test Reports 
 

Aggregates; G  
QC Monitoring; G 

 
  Aggregate and QC test results. 

 
Certificates 

 
Asphalt Cement Binder; G 

 
  Copies of certified test data. 

 
Testing Laboratory; G 

 
  Certification of compliance. 

 
1.4 METHOD OF MEASUREMENT 
 

The amount paid for will be the number of 2,000 pound tons of hot-mix asphalt mixture used 
in the accepted work.  Hot-mix asphalt mixture shall be weighed after mixing, and no separate 
payment will be made for weight of asphalt cement material incorporated herein. 

 
1.5 BASIS OF PAYMENT 
 

Quantities of overlays, runway centerline repair and bituminous pavement patching, except 
for crack repair, determined as specified above, will be paid for at respective contract unit 
prices or at reduced prices adjusted in accordance with paragraph MATERIAL 
ACCEPTANCE AND PERCENT PAYMENT.  Payment shall constitute full compensation for 
furnishing all materials, equipment, plant, and tools; and for all labor and other incidentals 
necessary to complete work required by this section of the specification. 
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1.6 ASPHALT MIXING PLANT 
 

The asphalt mixing plant shall be located on the project site as indicated on the drawings.  
There shall be operable telephone or radio communication between the plant and the placing 
site at all times paving is taking place. 
 
Plants used for the preparation of hot-mix asphalt shall conform to the requirements of ASTM 
D 995 with the following changes: 

 
     a.  Truck Scales.  The asphalt mixture shall be weighed on approved scales furnished 
by the Contractor, or on certified public scales at the Contractor's expense.  Scales shall 
be inspected and sealed at least annually by an approved calibration laboratory. 
 
     b.  Testing Facilities.  The Contractor shall provide laboratory facilities at the plant for 
the use in the Contractor's quality control testing. 
 
     c.  Inspection of Plant.  The Contracting Officer shall have access at all times, to all 
areas of the plant for checking adequacy of equipment; inspecting operation of the plant; 
verifying weights, proportions, and material properties; checking the temperatures 
maintained in the preparation of the mixtures and for taking samples.  The Contractor 
shall provide assistance to the Contracting Officer as requested to procure any desired 
samples. 
 
     d.  Storage Bins.  The asphalt mixture may be stored in non-insulated storage bins for 
a period of time not exceeding 3 hours.  The asphalt mixture may be stored in insulated 
storage bins for a period of time not exceeding 8 hours.  The mix drawn from bins shall 
meet the same requirements as mix loaded directly into trucks. 

 
1.7 HAULING EQUIPMENT 
 

Trucks used for hauling hot-mix asphalt shall have tight, clean, and smooth metal beds.  To 
prevent the mixture from adhering to them, the truck beds shall be lightly coated with a 
minimum amount of paraffin oil, lime solution, or other approved material.  Petroleum based 
products shall not be used as a release agent.  Each truck shall have a suitable cover to 
protect the mixture from adverse weather.  When necessary to ensure that the mixture will be 
delivered to the site at the specified temperature, truck beds shall be insulated or heated and 
covers (tarps) shall be securely fastened. 

 
1.8 ASPHALT PAVERS 
 

Asphalt pavers shall be self-propelled, with an activated screed, heated as necessary, and 
shall be capable of spreading and finishing courses of hot-mix asphalt which will meet the 
specified thickness, smoothness, and grade.  The paver shall have sufficient power to propel 
itself and the hauling equipment without adversely affecting the finished surface. 

 
1.8.1 Receiving Hopper 
 

The paver shall have a receiving hopper of sufficient capacity to permit a uniform spreading 
operation.  The hopper shall be equipped with a distribution system to place the mixture 
uniformly in front of the screed without segregation.  The screed shall effectively produce a 
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finished surface of the required evenness and texture without tearing, shoving, or gouging the 
mixture. 

 
1.8.2 Automatic Grade Controls 
 

The paver shall be equipped with a control system capable of automatically maintaining the 
specified screed elevation.  The control system shall be automatically actuated through a 
system of mechanical sensors or sensor-directed mechanisms or devices that will maintain 
the paver screed at a predetermined transverse slope and at the proper elevation to obtain 
the required surface.  The transverse slope controller shall be capable of maintaining the 
screed at the desired slope within plus or minus 0.1 percent.  A transverse slope controller 
shall not be used to control grade.  The controls shall be capable of working in conjunction 
with any of the following attachments: 

 
a.  Ski-type device of not less than 30 feet in length. 

 
b.  Taut stringline set to grade. 

 
c.  Short ski or shoe for joint matching. 

 
d.  Laser control. 

 
1.9 ROLLERS 
 

Rollers shall be in good condition and shall be operated at slow speeds to avoid displacement 
of the asphalt mixture.  The number, type, and weight of rollers shall be sufficient to compact 
the mixture to the required density while it is still in a workable condition.  Equipment which 
causes excessive crushing of the aggregate shall not be used. 

 
1.10 WEATHER LIMITATIONS 
 

The hot-mix asphalt shall not be placed upon a wet surface or when the surface temperature 
of the underlying course is less than specified in Table 1.  The temperature requirements may 
be waived by the Contracting Officer, if requested; however, all other requirements, including 
compaction, shall be met. 

 
Table 1.  Surface Temperature Limitations of Underlying Course 

 
               Mat Thickness, inches                    Degrees F 
                    3 or greater                            40 
 
                    Less than 3                             45 
 
2 PRODUCTS 
 
2.1 AGGREGATES 
 

Aggregates shall consist of crushed stone, crushed gravel, crushed slag, screenings, natural 
sand and mineral filler, as required.  The portion of material retained on the No. 4 sieve is 
coarse aggregate.  The portion of material passing the No. 4 sieve and retained on the No. 
200 sieve is fine aggregate.  The portion passing the No. 200 sieve is defined as mineral filler.  
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All aggregate test results and samples shall be submitted to the Contracting Officer at least 
14 days prior to start of construction. 

 
2.1.1 Coarse Aggregate 
 

Coarse aggregate shall consist of sound, tough, durable particles, free from films of material 
that would prevent thorough coating and bonding with the asphalt material and free from 
organic matter and other deleterious substances.  The coarse aggregate particles shall meet 
the following requirements: 

 
     a.  The percentage of loss shall not be greater than 40 percent after 500 revolutions 
when tested in accordance with ASTM C 131. 
 
     b.  The percentage of loss shall not be greater than 12 percent after five cycles when 
tested in accordance with ASTM C 88 using magnesium sulfate.  
 
     c.  At least 75 percent by weight of coarse aggregate shall have at least two or more 
fractured faces when tested in accordance with COE CRD-C 171.  Fractured faces shall 
be produced by crushing. 
 
     d.  The particle shape shall be essentially cubical and the aggregate shall not contain 
more than 20 percent, by weight, of flat and elongated particles (3:1 ratio of maximum to 
minimum) when tested in accordance with ASTM D 4791. 
 
     e.  Slag shall be air-cooled, blast furnace slag, and shall have a compacted weight of 
not less than 75 lb/cu ft when tested in accordance with ASTM C 29/C 29M. 

 
2.1.2 Fine Aggregate 
 

Fine aggregate shall consist of clean, sound, tough, durable particles.  The aggregate 
particles shall be free from coatings of clay, silt, or any objectionable material and shall 
contain no clay balls.  The fine aggregate particles shall meet the following requirements: 

 
     a.  The quantity of natural sand (noncrushed material) added to the aggregate blend 
shall not exceed 15 percent by weight of total aggregate. 
 
     b.  The individual fine aggregate sources shall have a sand equivalent value greater 
than 45 when tested in accordance with ASTM D 2419. 
 
     c.  The fine aggregate portion of the blended aggregate shall have an uncompacted 
void content greater than 45.0 percent when tested in accordance with ASTM C 1252 
Method A. 

 
2.1.3 Mineral Filler 
 

Mineral filler shall be nonplastic material meeting the requirements of ASTM D 242. 
 
2.1.4 Aggregate Gradation 
 

The combined aggregate gradation shall conform to gradations specified in Table 2, when 
tested in accordance with ASTM C 136 and ASTM C 117, and shall not vary from the low limit 
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on one sieve to the high limit on the adjacent sieve or vice versa, but grade uniformly from 
coarse to fine. 

 
          Table 2 
         Aggregate Gradation 
 
                   Percent Passing    
  Sieve Size, inch      by Mass             
___________________  ______________________ 
      1                  ---              
      3/4                 100             
      1/2               76-98             
      3/8               69-89             
     No. 4              53-73              
     No. 8              38-60              
     No. 16             26-48              
     No. 30             18-38              
     No. 50             11-27              
     No. 100             6-18               
     No. 200             3-6                
 
2.2 ASPHALT CEMENT BINDER 
 

Asphalt cement binder shall conform to AASHTO MP1 Performance Grade (PG) 70-28 and 
shall be polymer modified.  Test data indicating grade certification shall be provided by the 
supplier at the time of delivery of each load to the mix plant.  Copies of these certifications 
shall be submitted to the Contracting Officer.  The supplier is defined as the last source of any 
modification to the binder.  The Contracting Officer may sample and test the binder at the mix 
plant at any time before or during mix production.  Samples for this verification testing shall be 
obtained by the Contractor in accordance with ASTM D 140 and in the presence of the 
Contracting Officer.  These samples shall be furnished to the Contracting Officer for the 
verification testing, which shall be at no cost to the Contractor.  Samples of the asphalt 
cement specified shall be submitted for approval not less than 14 days before start of the test 
section. 

 
2.3 MIX DESIGN 
 

The Contractor shall develop the mix design.  The asphalt mix shall be composed of a 
mixture of well-graded aggregate, mineral filler if required, and asphalt material.  The 
aggregate fractions shall be sized, handled in separate size groups, and combined in such 
proportions that the resulting mixture meets the grading requirements of the job mix formula 
(JMF).  No hot-mix asphalt for payment shall be produced until a JMF has been approved.  
The hot-mix asphalt shall be designed using procedures contained in AI MS-2 and the criteria 
shown in Table 3.  If the Tensile Strength Ratio (TSR) of the composite mixture, as 
determined by ASTM D 4867/D 4867M is less than 75, the aggregates shall be rejected or 
the asphalt mixture treated with an approved anti-stripping agent.  The amount of anti-
stripping agent added shall be sufficient to produce a TSR of not less than 75.  If an antistrip 
agent is required, it shall be provided by the Contractor at no additional cost.  Sufficient 
materials to produce 200 pounds of blended mixture shall be provided to the Contracting 
Officer for verification of mix design at least 14 days prior to construction of test section. 
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2.3.1 JMF Requirements 
 

The job mix formula shall be submitted in writing by the Contractor for approval at least 14 
days prior to the start of the test section and shall include as a minimum: 

 
     a.  Percent passing each sieve size. 

 
     b.  Percent of asphalt cement. 

 
     c.  Percent of each aggregate and mineral filler to be used. 

 
     d.  Asphalt viscosity grade, penetration grade, or performance grade. 

 
     e.  Number of blows of hammer per side of molded specimen. 

 
     f.  Laboratory mixing temperature. 

 
     g.  Lab compaction temperature. 

 
     h.  Temperature-viscosity relationship of the asphalt cement. 

 
     i.  Plot of the combined gradation on the 0.45 power gradation chart, stating the nominal 
maximum size. 

 
     j.  Graphical plots of stability, flow, air voids, voids in the mineral aggregate, and unit 
weight versus asphalt content as shown in AI MS-2. 

 
     k.  Specific gravity and absorption of each aggregate. 

 
     l.  Percent natural sand. 

 
     m.  Percent particles with two or more fractured faces (in coarse aggregate). 

 
     n.  Fine aggregate angularity. 

 
     o.  Percent flat or elongated particles (in coarse aggregate). 

 
     p.  Tensile Strength Ratio. 

 
     q.  Antistrip agent (if required) and amount. 

 
     r.  List of all modifiers and amount. 
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Table 3.  Marshall Design Criteria 
 
        Test Property              75 Blow Mix             
     Stability, pounds 
     minimum                      *1800                   
 
     Flow, 0.01 inch               8-16                  
 
     Air voids, percent            3-5                     
 
     Percent Voids in 
     mineral aggregate 
     (minimum)**                   14.0            
 
     TSR, minimum percent           75                      
 

* This is a minimum requirement.  The average during construction shall be significantly 
higher than this number to ensure compliance with the specifications. 

 
** Calculate VMA in accordance with AI MS-2, based on ASTM D 2726 bulk specific gravity 
for the aggregate. 

 
2.3.2 Adjustments to JMF 
 

The JMF for each mixture shall be in effect until a new formula is approved in writing by the 
Contracting Officer.  Should a change in sources of any materials be made, a new mix design 
shall be performed and a new JMF approved before the new material is used.  The 
Contractor will be allowed to adjust the JMF within the limits specified below to optimize mix 
volumetric properties.  Adjustments to the JMF shall be limited to plus or minus 3 percent on 
the 1/2 inch, No. 4, and No. 8 sieves; plus or minus 1.0 percent on the No. 200 sieve; and 
plus or minus 0.40 percent binder content.  If adjustments are needed that exceed these 
limits, a new mix design shall be developed.  Tolerances given above may permit the 
aggregate grading to be outside the limits shown in Table 2; this is acceptable. 

 
3 EXECUTION 
 
3.1 PREPARATION OF ASPHALT BINDER MATERIAL 
 

The asphalt cement material shall be heated avoiding local overheating and providing a 
continuous supply of the asphalt material to the mixer at a uniform temperature.  The 
temperature of unmodified asphalts shall be no more than 325 degrees F when added to the 
aggregates.  Modified asphalts shall be no more than 350 degrees F when added to the 
aggregates. 

 
3.2 PREPARATION OF MINERAL AGGREGATE 
 

The aggregate for the mixture shall be heated and dried prior to mixing.  No damage shall 
occur to the aggregates due to the maximum temperature and rate of heating used.  The 
temperature of the aggregate and mineral filler shall not exceed 350 degrees F when the 
asphalt cement is added.  The temperature shall not be lower than is required to obtain 
complete coating and uniform distribution on the aggregate particles and to provide a mixture 
of satisfactory workability. 
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3.3 PREPARATION OF HOT-MIX ASPHALT MIXTURE 
 

The aggregates and the asphalt cement shall be weighed or metered and introduced into the 
mixer in the amount specified by the JMF.  The combined materials shall be mixed until the 
aggregate obtains a uniform coating of asphalt binder and is thoroughly distributed throughout 
the mixture.  Wet mixing time shall be the shortest time that will produce a satisfactory 
mixture, but no less than 25 seconds for batch plants.  The wet mixing time for all plants shall 
be established by the Contractor, based on the procedure for determining the percentage of 
coated particles described in ASTM D 2489, for each individual plant and for each type of 
aggregate used.  The wet mixing time will be set to at least achieve 95 percent of coated 
particles.  The moisture content of all hot-mix asphalt upon discharge from the plant shall not 
exceed 0.5 percent by total weight of mixture as measured by ASTM D 1461. 

 
3.4 PREPARATION OF THE UNDERLYING SURFACE 
 

Immediately before placing the hot mix asphalt, the underlying course shall be cleaned of 
dust and debris.  A tack coat shall be applied in accordance with the contract specifications. 

 
3.5 TEST SECTION 
 

Prior to full production, the Contractor shall place a test section for each JMF used.  The 
contractor shall construct a test section 250-500 feet long and two paver passes wide placed 
in two lanes, with a longitudinal cold joint.  The test section shall be of the same depth as the 
course which it represents.  The underlying grade or pavement structure upon which the test 
section is to be constructed shall be the same as the remainder of the course represented by 
the test section.  The equipment used in construction of the test section shall be the same 
equipment to be used on the remainder of the course represented by the test section.  The 
test section shall be placed as part of the project pavement as approved by the Contracting 
Officer. 

 
3.5.1 Sampling and Testing for Test Section 
 

One random sample shall be taken at the plant, triplicate specimens compacted, and tested 
for stability, flow, and laboratory air voids.  A portion of the same sample shall be tested for 
aggregate gradation and asphalt content.  Four randomly selected cores shall be taken from 
the finished pavement mat, and four from the longitudinal joint, and tested for density.  
Random sampling shall be in accordance with procedures contained in ASTM D 3665.  The 
test results shall be within the tolerances shown in Table 4 for work to continue.  If all test 
results meet the specified requirements, the test section shall remain as part of the project 
pavement.  If test results exceed the tolerances shown, the test section shall be removed and 
replaced at no cost to the Government and another test section shall be constructed. 
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Table 4.  Test Section Requirements for Material and Mixture Properties 

 
          Property                             Specification Limit 
 
  Aggregate Gradation-Percent Passing (Individual Test Result) 
 
     No. 4 and larger                          JMF plus or minus 8 
 
     No. 8, No. 16, No. 30, and No. 50         JMF plus or minus 6 
 
     No. 100 and No. 200                       JMF plus or minus 2.0 
 
  Asphalt Content, Percent                     JMF plus or minus 0.5 
  (Individual Test Result) 
 
  Laboratory Air Voids, Percent 
  (Average of 3 specimens)                     JMF plus or minus 1.0 
 
  VMA, Percent (Average of 3 specimens)        14 minimum 
 
  Stability, pounds (Average of 3 specimens)   1800 minimum 
 
  Flow, 0.01 inches (Average of 3 specimens)   8 - 16  
 
  Mat Density, Percent of Marshall 
  (Average of 4 Random Cores)                  97.0 - 100.5 
 
  Joint Density, Percent of Marshall 
  (Average of 4 Random Cores)                  95.5 - 100.5 
 
3.5.2 Additional Test Sections 
 

If the initial test section should prove to be unacceptable, the necessary adjustments to the 
JMF, plant operation, placing procedures, and/or rolling procedures shall be made.  A second 
test section shall then be placed.  Additional test sections, as required, shall be constructed 
and evaluated for conformance to the specifications.  Full production shall not begin until an 
acceptable section has been constructed and accepted. 

 
3.6 TESTING LABORATORY 
 

The laboratory used to develop the JMF and for Contractor quality control testing shall meet 
the requirements of ASTM D 3666.  A certification signed by the manager of the laboratory 
stating that it meets these requirements or clearly listing all deficiencies shall be submitted to 
the Contracting Officer prior to the start of construction.  The certification shall contain as a 
minimum: 

 
     a.  Qualifications of personnel; laboratory manager, supervising technician, and testing 
technicians. 

 
     b.  A listing of equipment to be used in developing the job mix. 

 
     c.  A copy of the laboratory's quality control system. 
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     d.  Evidence of participation in the AASHTO Materials Reference Laboratory (AMRL) 
program. 

 
3.7 TRANSPORTING AND PLACING 
 
3.7.1 Transporting 
 

The hot-mix asphalt shall be transported from the mixing plant to the site in clean, tight 
vehicles.  Deliveries shall be scheduled so that placing and compacting of mixture is uniform 
with minimum stopping and starting of the paver.  Adequate artificial lighting shall be provided 
for night placements.  Hauling over freshly placed material will not be permitted until the 
material has been compacted as specified, and allowed to cool to 140 degrees F.  To deliver 
mix to the paver, the Contractor shall use a material transfer vehicle which shall be operated 
to produce continuous forward motion of the paver. 

 
3.7.2 Placing 
 

The mix shall be placed and compacted at a temperature suitable for obtaining density, 
surface smoothness, and other specified requirements.  Upon arrival, the mixture shall be 
placed to the full width by an asphalt paver; it shall be struck off in a uniform layer of such 
depth that, when the work is completed, it shall have the required thickness and conform to 
the grade and contour indicated.  The speed of the paver shall be regulated to eliminate 
pulling and tearing of the asphalt mat.  Unless otherwise permitted, placement of the mixture 
shall begin along the centerline of a crowned section or on the high side of areas with a one-
way slope.  The mixture shall be placed in consecutive adjacent strips having a minimum 
width of 10 feet.  The longitudinal joint in one course shall offset the longitudinal joint in the 
course immediately below by at least 1 foot however, the joint in the surface course shall be 
at the centerline of the pavement.  Transverse joints in one course shall be offset by at least 
10 feet from transverse joints in the previous course.  Transverse joints in adjacent lanes 
shall be offset a minimum of 10 feet.  On isolated areas where irregularities or unavoidable 
obstacles make the use of mechanical spreading and finishing equipment impractical, the 
mixture may be spread and luted by hand tools. 

 
3.8 COMPACTION OF MIXTURE 
 

After placing, the mixture shall be thoroughly and uniformly compacted by rolling.  The 
surface shall be compacted as soon as possible without causing displacement, cracking or 
shoving.  The sequence of rolling operations and the type of rollers used shall be at the 
discretion of the Contractor, with the exception that the Contractor shall not apply more than 
three passes with a vibratory roller in the vibrating mode.  The speed of the roller shall, at all 
times, be sufficiently slow to avoid displacement of the hot mixture and be effective in 
compaction.  Any displacement occurring as a result of reversing the direction of the roller, or 
from any other cause, shall be corrected at once.  Sufficient rollers shall be furnished to 
handle the output of the plant.  Rolling shall continue until the surface is of uniform texture, 
true to grade and cross section, and the required field density is obtained.  To prevent 
adhesion of the mixture to the roller, the wheels shall be kept properly moistened but 
excessive water will not be permitted.  In areas not accessible to the roller, the mixture shall 
be thoroughly compacted with hand tampers.  Any mixture that becomes loose and broken, 
mixed with dirt, contains check-cracking, or is in any way defective shall be removed full 
depth, replaced with fresh hot mixture and immediately compacted to conform to the 
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surrounding area.  This work shall be done at the Contractor's expense.  Skin patching will 
not be allowed. 

 
3.9 JOINTS 
 

The formation of joints shall be made ensuring a continuous bond between the courses and 
to obtain the required density.  All joints shall have the same texture as other sections of the 
course and meet the requirements for smoothness and grade. 

 
3.9.1 Transverse Joints 
 

The roller shall not pass over the unprotected end of the freshly laid mixture, except when 
necessary to form a transverse joint.  When necessary to form a transverse joint, it shall be 
made by means of placing a bulkhead or by tapering the course.  The tapered edge shall be 
cut back to its full depth and width on a straight line to expose a vertical face prior to placing 
the adjacent lane.  The cutback material shall be removed from the project.  In both methods, 
all contact surfaces shall be given a light tack coat of asphalt material before placing any 
fresh mixture against the joint. 

 
3.9.2 Longitudinal Joints 
 

Longitudinal joints which are irregular, damaged, uncompacted, cold (less than 175 degrees 
F at the time of placing the adjacent lane), or otherwise defective, shall be cut back a 
minimum of 2 inches from the edge with a cutting wheel to expose a clean, sound vertical 
surface for the full depth of the course.  All cutback material shall be removed from the 
project.  All contact surfaces shall be given a light tack coat of asphalt material prior to placing 
any fresh mixture against the joint.  The Contractor will be allowed to use an alternate method 
if it can be demonstrated that density, smoothness, and texture can be met. 

 
3.10 CONTRACTOR QUALITY CONTROL 
 
3.10.1 General Quality Control Requirements 
 

The Contractor shall develop an approved Quality Control Plan.  Hot-mix asphalt for payment 
shall not be produced until the quality control plan has been approved.  The plan shall 
address all elements that affect the quality of the pavement including, but not limited to: 

 
a.  Mix Design 

 
b.  Aggregate Grading 

 
c.  Quality of Materials 

 
d.  Stockpile Management 

 
e.  Proportioning 

 
f.  Mixing and Transportation 

 
g.  Mixture Volumetrics 
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h.  Moisture Content of Mixtures 
 

i.  Placing and Finishing 
 

j.  Joints 
 

k.  Compaction 
 

l.  Surface Smoothness 
 
3.10.2 Testing Laboratory 
 

The Contractor shall provide a fully equipped asphalt laboratory located at the plant or job 
site.  The effective working area of the laboratory shall be a minimum of 150 square feet with 
a ceiling height of not less than 7.5 feet. Lighting shall be adequate to illuminate all working 
areas.  It shall be equipped with heating and air conditioning units to maintain a temperature 
of 75 degrees f plus or minus 5 degrees F.  Laboratory facilities shall be kept clean and all 
equipment shall be maintained in proper working condition.  The Contracting Officer shall be 
permitted unrestricted access to inspect the Contractor's laboratory facility, to witness quality 
control activities, and to perform any check testing desired.  The Contracting Officer will 
advise the Contractor in writing of any noted deficiencies concerning the laboratory facility, 
equipment, supplies, or testing personnel and procedures.  When the deficiencies are serious 
enough to adversely affect test results, the incorporation of the materials into the work shall 
be suspended immediately and will not be permitted to resume until the deficiencies are 
corrected. 

 
3.10.3 Quality Control Testing 
 

The Contractor shall perform all quality control tests applicable to these specifications and as 
set forth in the Quality Control Program.  The testing program shall include, but shall not be 
limited to, tests for the control of asphalt content, aggregate gradation, temperatures, 
aggregate moisture, moisture in the asphalt mixture, laboratory air voids, stability, flow, in-
place density, grade and smoothness.  A Quality Control Testing Plan shall be developed as 
part of the Quality Control Program. 

 
3.10.3.1 Asphalt Content 
 

A minimum of two tests to determine asphalt content will be performed per lot (a lot is defined 
in paragraph MATERIAL ACCEPTANCE AND PERCENT PAYMENT) by one of the following 
methods:  extraction method in accordance with ASTM D 2172, Method A or B, the ignition 
method in accordance with the AASHTO TP53, ASTM D 6307, or the nuclear method in 
accordance with ASTM D 4125, provided the nuclear gauge is calibrated for the specific mix 
being used.  For the extraction method, the weight of ash, as described in ASTM D 2172, 
shall be determined as part of the first extraction test performed at the beginning of plant 
production; and as part of every tenth extraction test performed thereafter, for the duration of 
plant production.  The last weight of ash value obtained shall be used in the calculation of the 
asphalt content for the mixture. 
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3.10.3.2 Gradation 
 

Aggregate gradations shall be determined a minimum of twice per lot from mechanical 
analysis of recovered aggregate in accordance with ASTM D 5444.  When asphalt content is 
determined by the nuclear method, aggregate gradation shall be determined from hot bin 
samples on batch plants, or from the cold feed on drum mix plants.  For batch plants, 
aggregates shall be tested in accordance with ASTM C 136 using actual batch weights to 
determine the combined aggregate gradation of the mixture. 

 
3.10.3.3 Temperatures 
 

Temperatures shall be checked at least four times per lot, at necessary locations, to 
determine the temperature at the dryer, the asphalt cement in the storage tank, the asphalt 
mixture at the plant, and the asphalt mixture at the job site. 

 
3.10.3.4 Aggregate Moisture 
 

The moisture content of aggregate used for production shall be determined a minimum of 
once per lot in accordance with ASTM C 566. 

 
3.10.3.5 Moisture Content of Mixture 
 

The moisture content of the mixture shall be determined at least once per lot in accordance 
with ASTM D 1461 or an approved alternate procedure. 

 
3.10.3.6 Laboratory Air Voids, Marshall Stability and Flow 
 

Mixture samples shall be taken at least four times per lot and compacted into specimens, 
using 75 blows per side with the Marshall hammer as described in ASTM D 1559.  After 
compaction, the laboratory air voids of each specimen shall be determined, as well as the 
Marshall stability and flow. 

 
3.10.3.7 In-Place Density 
 

The Contractor shall conduct any necessary testing to ensure the specified density is 
achieved.  A nuclear gauge may be used to monitor pavement density in accordance with 
ASTM D 2950. 

 
3.10.3.8 Grade and Smoothness 
 

The Contractor shall conduct the necessary checks to ensure the grade and smoothness 
requirements are met in accordance with paragraph MATERIAL ACCEPTANCE AND 
PERCENT PAYMENT. 

 
3.10.3.9 Additional Testing 
 

Any additional testing, which the Contractor deems necessary to control the process, may be 
performed at the Contractor's option. 
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3.10.3.10 QC Monitoring 
 

The Contractor shall submit all QC test results to the Contracting Officer on a daily basis as 
the tests are performed.  The Contracting Officer reserves the right to monitor any of the 
Contractor's quality control testing and to perform duplicate testing as a check to the 
Contractor's quality control testing. 

 
3.10.4 Sampling 
 

When directed by the Contracting Officer, the Contractor shall sample and test any material 
that appears inconsistent with similar material being produced, unless such material is 
voluntarily removed and replaced or deficiencies corrected by the Contractor.  All sampling 
shall be in accordance with standard procedures specified. 

 
3.10.5 Control Charts 
 

For process control, the Contractor shall establish and maintain linear control charts on both 
individual samples and the running average of the last four samples for the parameters listed 
in Table 5, as a minimum.  These control charts shall be posted as directed by the 
Contracting Officer and shall be kept current at all times.  The control charts shall identify the 
project number, the test parameter being plotted, the individual sample numbers, the Action 
and Suspension Limits listed in Table 5 applicable to the test parameter being plotted, and 
the Contractor's test results.  Target values from the JMF shall also be shown on the control 
charts as indicators of central tendency for the cumulative percent passing, asphalt content, 
and laboratory air voids parameters.  When the test results exceed either applicable Action 
Limit, the Contractor shall take immediate steps to bring the process back in control.  When 
the test results exceed either applicable Suspension Limit, the Contractor shall halt 
production until the problem is solved.  The Contractor shall use the control charts as part of 
the process control system for identifying trends so that potential problems can be corrected 
before they occur.  Decisions concerning mix modifications shall be made based on analysis 
of the results provided in the control charts.  The Quality Control Plan shall indicate the 
appropriate action which shall be taken to bring the process into control when certain 
parameters exceed their Action Limits. 
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Table 5.  Action and Suspension Limits for the Parameters to be Plotted on Individual and 
Running Average Control Charts 

 
                                 Individual Samples   Running Average of 
                                                      Last Four Samples 
 
                                 Action   Suspension  Action  Suspension 
  Parameter to be Plotted        Limit    Limit       Limit   Limit 
  ---------------------------------------------------------------------- 
  No. 4 sieve, Cumulative %        6         8         4        5 
  Passing, deviation from JMF 
  target; plus or minus values 
 
  No. 30 sieve, Cumulative %       4         6         3        4 
  Passing, deviation from JMF 
  target; plus or minus values 
 
  No. 200 sieve, Cumulative %      1.4       2.0       1.1      1.5 
  Passing, deviation from JMF 
  target; plus or minus values 
 
  Stability, pounds  (minimum)     1800      1700      1900     1800 
 
  Flow, 0.01 inches                8 min.    7 min.    9 min.   8 min. 
                                   16 max.   17 max.   15 max.  16 max. 
 
  Asphalt content, % deviation     0.4       0.5       0.2      0.3 
  from JMF target; plus or minus 
  value 
 
  Laboratory Air Voids, %          No specific action and suspension 
  deviation from JMF target        limits set since this parameter is 
  value                            used to determine percent payment 
 
  In-place Mat Density, % of       No specific action and suspension 
  Marshall density                 limits set since this parameter is 
                                   used to determine percent payment 
 
  In-place Joint Density, % of     No specific action and suspension 
  Marshall density                 limits set since this parameter is 
                                   used to determine percent payment 
 
3.11 MATERIAL ACCEPTANCE AND PERCENT PAYMENT 
 

The Government’s quality assurance (QA) program for this project, specified below, will be 
separate and distinct from the Contractor's quality control (QC) program specified above.  
Testing for acceptability of work will be performed by the Government or by an independent 
laboratory hired by the Government, except for smoothness testing which shall be performed 
by the Contractor.  Acceptance of the plant produced mix and in-place requirements will be 
on a lot to lot basis.  A standard lot for all requirements will be equal to 2000 2000 pound 
tons.  Where appropriate, adjustment in payment for individual lots of hot-mix asphalt will be 
made based on in-place density, laboratory air voids, grade and smoothness in accordance 
with the following paragraphs.  Grade and surface smoothness determinations will be made 
on the lot as a whole.  Exceptions or adjustments to this will be made in situations where the 
mix within one lot is placed as part of both the intermediate and surface courses, thus grade 
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and smoothness measurements for the entire lot cannot be made.  In order to evaluate 
laboratory air voids and in-place (field) density, each lot will be divided into four equal sublots. 

 
3.11.1 Percent Payment 
 

When a lot of material fails to meet the specification requirements for 100 percent pay as 
outlined in the following paragraphs, that lot shall be removed and replaced, or accepted at a 
reduced price which will be computed by multiplying the unit price by the lot's pay factor.  The 
lot pay factor is determined by taking the lowest computed pay factor based on either 
laboratory air voids, in-place density, grade or smoothness (each discussed below).  Pay 
factors based on different criteria (i.e., laboratory air voids and in-place density) of the same 
lot will not be multiplied together to get a lower lot pay factor.  At the end of the project, an 
average of all lot pay factors will be calculated.  If this average lot pay factor exceeds 95.0 
percent, then the percent payment for the entire project will be 100 percent of the unit bid 
price.  If the average lot pay factor is less than 95.0 percent, then each lot will be paid for at 
the unit price multiplied by the lot's pay factor.  For any lots which are less than 2000 2000 
pound tons, a weighted lot pay factor will be used to calculate the average lot pay factor. 

 
3.11.2 Sublot Sampling 
 

One random mixture sample for determining laboratory air voids, theoretical maximum 
density, and for any additional testing the Contracting Officer desires, will be taken from a 
loaded truck delivering mixture to each sublot, or other appropriate location for each sublot.  
All samples will be selected randomly, using commonly recognized methods of assuring 
randomness conforming to ASTM D 3665 and employing tables of random numbers or 
computer programs.  Laboratory air voids will be determined from three laboratory compacted 
specimens of each sublot sample in accordance with ASTM D 1559.  The specimens will be 
compacted within 2 hours of the time the mixture was loaded into trucks at the asphalt plant.  
Samples will not be reheated prior to compaction and insulated containers will be used as 
necessary to maintain the temperature. 

 
3.11.3 Additional Sampling and Testing 
 

The Contracting Officer reserves the right to direct additional samples and tests for any area 
which appears to deviate from the specification requirements.  The cost of any additional 
testing will be paid for by the Government.  Testing in these areas will be in addition to the lot 
testing, and the requirements for these areas will be the same as those for a lot. 

 
3.11.4 Laboratory Air Voids 
 

Laboratory air voids will be calculated in accordance with ASTM D 3203 by determining the 
Marshall density of each lab compacted specimen using ASTM D 2726 and determining the 
theoretical maximum density of every other sublot sample using ASTM D 2041.  Laboratory 
air void calculations for each sublot will use the latest theoretical maximum density values 
obtained, either for that sublot or the previous sublot.  The mean absolute deviation of the 
four laboratory air void contents (one from each sublot) from the JMF air void content will be 
evaluated and a pay factor determined from Table 6.  All laboratory air void tests will be 
completed and reported within 24 hours after completion of construction of each lot. 
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Table 6.  Pay Factor Based on Laboratory Air Voids 
 
  Mean Absolute Deviation of Lab Air Voids from JMF     Pay Factor, % 
---------------------------------------------------------------------------- 
                   O.60 or less                            100 
                   0.61 - 0.80                              98 
                   0.81 - 1.00                              95 
                   1.01 - 1.20                              90 
                   Above 1.20                        reject (0) 
 
3.11.5 Mean Absolute Deviation 
 

An example of the computation of mean absolute deviation for laboratory air voids is as 
follows:  Assume that the laboratory air voids are determined from 4 random samples of a lot 
(where 3 specimens were compacted from each sample).  The average laboratory air voids 
for each sublot sample are determined to be 3.5, 3.0, 4.0, and 3.7.  Assume that the target air 
voids from the JMF is 4.0.  The mean absolute deviation is then: 

 
Mean Absolute Deviation = (|3.5 - 4.0| + |3.0 - 4.0| + |4.0 - 4.0| + |3.7 - 4.0|)/4 

 
= (0.5 + 1.0 + 0.0 + 0.3)/4 = (1.8)/4 = 0.45 

 
The mean absolute deviation for laboratory air voids is determined to be 0.45.  It can be seen 
from Table 6 that the lot's pay factor based on laboratory air voids, is 100 percent. 

 
3.11.6 In-place Density 
 
3.11.6.1 General Density Requirements 
 

For determining in-place density, one random core will be taken by the  from the mat (interior 
of the lane) of each sublot, and one random core will be taken from the joint (immediately 
over joint) of each sublot.  Each random core will be full thickness of the layer being placed.  
When the random core is less than 1 inch thick, it will not be included in the analysis.  In this 
case, another random core will be taken.  After air drying to a constant weight, cores obtained 
from the mat and from the joints will be used for in-place density determination. 

 
3.11.6.2 Mat and Joint Densities 
 

The average in-place mat and joint densities are expressed as a percentage of the average 
Marshall density for the lot.  The Marshall density for each lot will be determined as the 
average Marshall density of the four random samples (3 specimens compacted per sample).  
The average in-place mat density and joint density for a lot are determined and compared 
with Table 8 to calculate a single pay factor per lot based on in-place density, as described 
below.  First, a pay factor for both mat density and joint density are determined from Table 7.  
The area associated with the joint is then determined and will be considered to be 10 feet 
wide times the length of completed longitudinal construction joint in the lot.  This area will not 
exceed the total lot size.  The length of joint to be considered will be that length where a new 
lane has been placed against an adjacent lane of hot-mix asphalt pavement, either an 
adjacent freshly paved lane or one paved at any time previously.  The area associated with 
the joint is expressed as a percentage of the total lot area.  A weighted pay factor for the joint 
is determined based on this percentage (see example below).  The pay factor for mat density 
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and the weighted pay factor for joint density is compared and the lowest selected.  This 
selected pay factor is the pay factor based on density for the lot.  When the Marshall density 
on both sides of a longitudinal joint is different, the average of these two densities will be used 
as the Marshall density needed to calculate the percent joint density.  All density results for a 
lot will be completed and reported within 24 hours after the construction of that lot. 

 
Table 7.  Pay Factor Based on In-place Density 

 
  Average Mat Density                            Average Joint Density 
       (4 Cores)            Pay Factor, %               (4 Cores) 
  -------------------------------------------------------------------- 
  98.0 - 100                    100.0                Above 96.5 
     97.9                       100.0                      96.4 
  97.8 or 100.1                  99.9                      96.3 
     97.7                        99.8                      96.2 
  97.6 or 100.2                  99.6                      96.1 
     97.5                        99.4                      96.0 
  97.4 or 100.3                  99.1                      95.9 
     97.3                        98.7                      95.8 
  97.2 or 100.4                  98.3                      95.7 
     97.1                        97.8                      95.6 
  97.0 or 100.5                  97.3                      95.5 
     96.9                        96.3                      95.4 
  96.8 or 100.6                  94.1                      95.3 
     96.7                        92.2                      95.2 
  96.6 or 100.7                  90.3                      95.1 
     96.5                        87.9                      95.0 
  96.4 or 100.8                  85.7                      94.9 
     96.3                        83.3                      94.8 
  96.2 or 100.9                  80.6                      94.7 
     96.1                        78.0                      94.6 
  96.0 or 101.0                  75.0                      94.5 
  below 96.0, above 101.0        0.0 (reject)        below 94.5 
 
3.11.6.3 Pay Factor Based on In-place Density 
 

An example of the computation of a pay factor (in I-P units only) based on in-place density, is 
as follows:  Assume the following test results for field density made on the lot:  (1) Average 
mat density = 97.2 percent (of lab density).  (2) Average joint density = 95.5 percent (of lab 
density).  (3) Total area of lot = 30,000 square feet.  (4) Length of completed longitudinal 
construction joint = 2000 feet. 

 
     a.  Step 1:  Determine pay factor based on mat density and on joint density, using Table 7: 

 
Mat density of 97.2 percent = 98.3 pay factor. 

 
Joint density of 95.5 percent = 97.3 pay factor. 

 
     b.  Step 2:  Determine ratio of joint area (length of longitudinal joint x 10 ft) to mat area 
(total paved area in the lot):  Multiply the length of completed longitudinal construction joint by 
the specified 10 ft. width and divide by the mat area (total paved area in the lot). 

 
(2000 ft. x 10 ft.)/30000 sq.ft. = 0.6667 ratio of joint area to mat area (ratio). 
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     c.  Step 3: Weighted pay factor (wpf) for joint is determined as indicated below: 
 

wpf = joint pay factor + (100 - joint pay factor) (1 - ratio) wpf = 97.3 + (100-97.3) (1-
.6667) = 98.2% 

 
     d.  Step 4: Compare weighted pay factor for joint density to pay factor for mat density and 
select the smaller: 

 
Pay factor for mat density:  98.3%.  Weighted pay factor for joint density:  98.2% 

 
Select the smaller of the two values as pay factor based on density:  98.2% 

 
3.11.7 Grade 
 

The final wearing surface of pavement shall conform to the elevations and cross sections 
shown and shall vary not more than 0.03 foot for runways or 0.05 foot for taxiways and 
aprons from the plan grade established and approved at site of work.  Finished surfaces at 
juncture with other pavements shall coincide with finished surfaces of abutting pavements.  
Deviation from the plan elevation will not be permitted in areas of pavements where closer 
conformance with planned elevation is required for the proper functioning of drainage and 
other appurtenant structures involved.  The final wearing surface of the pavement will be 
tested for conformance with specified plan grade requirements.  The grade will be determined 
by running lines of levels at intervals of 50 feet or less, longitudinally and transversely, to 
determine the elevation of the completed pavement surface.  Within 5 working days, after the 
completion of a particular lot incorporating the final wearing surface, the Contracting Officer 
will inform the Contractor in writing, of the results of the grade-conformance tests.  When 
more than 15 percent of all measurements made within a lot are outside the 0.03 foot 
tolerance, the pay factor based on grade for that lot will be 95 percent.  In areas where the 
grade exceeds the tolerance by more than 50 percent, the Contractor shall remove the 
surface lift full depth; the Contractor shall then replace the lift with hot-mix asphalt to meet 
specification requirements, at no additional cost to the Government.  Diamond grinding may 
be used to remove high spots to meet grade requirements.  Skin patching for correcting low 
areas or planing or milling for correcting high areas will not be permitted. 

 
3.11.8 Surface Smoothness 
 

The Contractor shall use both of the following methods to test and evaluate surface 
smoothness of the pavement.  All testing shall be performed in the presence of the 
Contracting Officer.  Detailed notes of the results of the testing shall be kept and a copy 
furnished to the Contracting Officer immediately after each day's testing.  The profilograph 
method shall be used for all longitudinal and transverse testing, except where the runs would 
be less than 200 feet in length and the ends where the straightedge shall be used.  Where 
drawings show required deviations from a plane surface (crowns, drainage inlets, etc.), the 
surface shall be finished to meet the approval of the Contracting Officer. 

 
3.11.8.1 Smoothness Requirements 
 

     a.  Straightedge Testing:  The finished surfaces of the pavements shall have no abrupt 
change of 1/8 inch or more, and all pavements shall be within the tolerances specified in 
Table 8 when checked with an approved 12 foot straightedge. 
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Table 8.  Straightedge Surface Smoothness--Pavements 
 
   Pavement Category          Direction of Testing         Tolerance, inches 
   -----------------          --------------------       -------------------- 
   Runways and taxiways          Longitudinal                     1/8 
                                  Transverse                      1/4 
 
   All other airfields and       Longitudinal                     1/4 
   helicopter paved areas         Transverse                      1/4 

 
 
     b.  Profilograph Testing:  The finished surfaces of the pavements shall have no abrupt 
change of 1/8 inch or more, and all pavement shall have a Profile Index not greater than 
specified in Table 9 when tested with an approved California-type profilograph.  If the extent 
of the pavement in either direction is less than 200 feet that direction shall be tested by the 
straightedge method and shall meet requirements specified above. 

 
Table 9.  Profilograph Surface Smoothness--Pavements 

 
   Pavement Category     Direction of Testing   Maximum Specified 
                                                Profile Index (inch/mile) 
   -----------------     --------------------   ------------------------- 
   Runways             Longitudinal                  7 
                         Transverse                    9 
 
   Taxiways       Longitudinal                  9 
                              Transverse           (Use Straightedge) 
 
   All Other Airfield &     Longitudinal                 9 
   Helicopter Paved Areas     Transverse                   9 
 
3.11.8.2 Testing Method 
 

After the final rolling, but not later than 24 hours after placement, the surface of the pavement 
in each entire lot shall be tested by the Contractor in such a manner as to reveal all surface 
irregularities exceeding the tolerances specified above.  Separate testing of individual sublots 
is not required.  If any pavement areas are ground, these areas shall be retested immediately 
after grinding.  The entire area of the pavement shall be tested in both a longitudinal and a 
transverse direction on parallel lines.  The transverse lines shall be 15 feet or less apart, as 
directed.  The longitudinal lines shall be at the centerline of each paving lane for lanes less 
than 20 feet and at the third points for lanes 20 feet or greater.  Other areas having obvious 
deviations shall also be tested.  Longitudinal testing lines shall be continuous across all joints. 

 
     a.  Straightedge Testing.  The straightedge shall be held in contact with the surface and 
moved ahead one-half the length of the straightedge for each successive measurement.  The 
amount of surface irregularity shall be determined by placing the freestanding (unleveled) 
straightedge on the pavement surface and allowing it to rest upon the two highest spots 
covered by its length, and measuring the maximum gap between the straightedge and the 
pavement surface in the area between these two high points. 

 
     b.  Profilograph Testing.  Profilograph testing shall be performed using approved 
equipment and procedures described in CDT Test 526.  The equipment shall utilize electronic 
recording and automatic computerized reduction of data to indicate "must-grind" bumps and 
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the Profile Index for the pavement.  The "blanking band" shall be 0.2 inches wide and the 
"bump template" shall span 1 inch with an offset of 0.4 inch.  The profilograph shall be 
operated by an approved, factory-trained operator on the alignments specified above.  A copy 
of the reduced tapes shall be furnished the Contracting Officer at the end of each day's 
testing. 

 
3.11.8.3 Payment Adjustment for Smoothness 
 

     a.  Straightedge Testing.  Location and deviation from straightedge for all measurements 
shall be recorded.  When between 5.0 and 10.0 percent of all measurements made within a 
lot exceed the tolerance specified in paragraph Smoothness Requirements above, after any 
reduction of high spots or removal and replacement, the computed pay factor for that lot 
based on surface smoothness, will be 95 percent.  When more than 10.0 percent of all 
measurements exceed the tolerance, the computed pay factor will be 90 percent.  When 
between 15.0 and 20.0 percent of all measurements exceed the tolerance, the computed pay 
factor will be 75 percent.  When 20.0 percent or more of the measurements exceed the 
tolerance, the lot shall be removed and replaced at no additional cost to the Government.  
Regardless of the above, any small individual area with surface deviation which exceeds the 
tolerance given above by more than 50 percent, shall be corrected by diamond grinding to 
meet the specification requirements above or shall be removed and replaced at no additional 
cost to the Government. 

 
     b.  Profilograph Testing.  Location and data from all profilograph measurements shall be 
recorded.  When the Profile Index of a lot exceeds the tolerance specified in paragraph 
Smoothness Requirements above by 1.0 inch/mile, but less than 2.0 inches/mile after any 
reduction of high spots or removal and replacement, the computed pay factor for that lot 
based on surface smoothness will be 95 percent.  When the Profile Index exceeds the 
tolerance by 2.0 inches/mile, but less than 3.0 inches/mile, the computed pay factor will be 90 
percent.  When the Profile Index exceeds the tolerance by 3.0 inches/mile, but less than 4.0 
inches/mile, the computed pay factor will be 75 percent.  When the Profile Index exceeds the 
tolerance by 4.0 inches/mile or more, the lot shall be removed and replaced at no additional 
cost to the Government.  Regardless of the above, any small individual area with surface 
deviation which exceeds the tolerance given above by more than 5.0 inches/mile or more, 
shall be corrected by grinding to meet the specification requirements above or shall be 
removed and replaced at no additional cost to the Government. 

 
     c.  Bumps ("Must Grind" Areas).  Any bumps ("must grind" areas) shown on the 
profilograph trace which exceed 0.4 inch in height shall be reduced by diamond grinding until 
they do not exceed 0.3 inch when retested.  Such grinding shall be tapered in all directions to 
provide smooth transitions to areas not requiring grinding.  The following will not be permitted:  
(1) skin patching for correcting low areas, (2) planing or milling for correcting high areas.  At 
the Contractor's option, pavement areas, including ground areas, may be rechecked with the 
profilograph in order to record a lower Profile Index. 

 
    

END OF SECTION 
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SECTION 02753 (R) 
 

CONCRETE PAVEMENT FOR AIRFIELDS AND OTHER HEAVY-DUTY PAVEMENTS 
 
 
1 GENERAL 
 
1.1 REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 

 
ACI INTERNATIONAL (ACI) 

 
ACI 211.1 (1991) Standard Practice for Selecting Proportions for 

Normal, Heavyweight, and Mass Concrete 
 

ACI 214.3R (1988) Simplified Version of the Recommended 
Practice for Evaluation of Strength Test Results of 
Concrete 

 
ACI 305R (1991) Hot Weather Concreting 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO M 182 (1991; R 1996) Burlap Cloth Made from Jute or Kenaf 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM A 53 (1999b) Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 

Welded and Seamless 
 

ASTM A 184/A 184M (1996) Fabricated Deformed Steel Bar Mats for 
Concrete Reinforcement 

 
ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, for Concrete 

Reinforcement 
 

ASTM A 497 (1997) Steel Welded Wire Fabric, Deformed, for 
Concrete Reinforcement 

 
ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement 
 

ASTM A 616/A 616M (1996a) Rail-Steel Deformed and Plain Bars for 
Concrete Reinforcement 

 
ASTM A 617/A 617M (1996a) Axle-Steel Deformed and Plain Bars for 

Concrete Reinforcement 
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ASTM C 29/C 29M (1997)Bulk Density ("Unit Weight") and Voids in 
Aggregate 

 
ASTM C 31/C 31M (1998) Making and Curing Concrete Test Specimens in 

the Field 
 

ASTM C 33 (1999a) Concrete Aggregates 
 

ASTM C 39 (1996) Compressive Strength of Cylindrical Concrete 
Specimens 

 
ASTM C 78 (1994) Flexural Strength of Concrete (Using Simple 

Beam with Third-Point Loading) 
 

ASTM C 94/C 94M (1999el) Ready-Mixed Concrete 
 

ASTM C 117 (1995) Materials Finer Than 75 micrometer (No. 200) 
Sieve in Mineral Aggregates by Washing 

 
ASTM C 123 (1998) Lightweight Particles in Aggregate 

 
ASTM C 131 (1996) Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates 

 
ASTM C 142 (1978; R 1997) Clay Lumps and Friable Particles in 

Aggregates 
 

ASTM C 143 (1998) Slump of Hydraulic Cement Concrete 
 

ASTM C 150 (1999a) Portland Cement 
 

ASTM C 171 (1997a) Sheet Materials for Curing Concrete 
 

ASTM C 172 (1999) Sampling Freshly Mixed Concrete 
 

ASTM C 174/C 174M (1997) Measuring Thickness of Concrete Elements 
Using Drilled Concrete Cores 

 
ASTM C 192/C 192M (1998) Making and Curing Concrete Test Specimens in 

the Laboratory 
 

ASTM C 231 (1997el) Air Content of Freshly Mixed Concrete by the 
Pressure Method 

 
ASTM C 260 (1998) Air-Entraining Admixtures for Concrete 

 
ASTM C 295 (1998) Petrographic Examination of Aggregates for 

Concrete 
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ASTM C 330 (1999) Lightweight Aggregates for Structural Concrete 
 

ASTM C 470/C 470M (1998) Molds for Forming Concrete Test Cylinders 
Vertically 

 
ASTM C 494 (1999) Chemical Admixtures for Concrete 

 
ASTM C 595 (1998) Blended Hydraulic Cements 

 
ASTM C 595M (1997) Blended Hydraulic Cements (Metric) 

 
ASTM C 618 (1999) Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use as a Mineral Admixture in Concrete 
 

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems for 
Concrete 

 
ASTM C 989 (19999) Ground Granulated Blast-Furnace Slag for Use 

in Concrete and Mortars 
 

ASTM C 1064/C 1064M (1999) Temperature of Freshly Mixed Portland Cement 
Concrete 

 
ASTM C 1077 (1998) Laboratories Testing Concrete and Concrete 

Aggregates for Use in Construction and Criteria for 
Laboratory Evaluation 

 
ASTM C 1240 (1999) Silica Fume for Use as a Mineral Admixture in 

Hydraulic-Cement Concrete, Mortar and Grout 
 

ASTM D 449 (1989; R 1999el) Asphalt Used in Dampproofing and 
Waterproofing 

 
ASTM D 946 (1999) Penetration-Graded Asphalt Cement for Use in 

Pavement Construction 
 

ASTM D 1227 (1995) Emulsified Asphalt Used as a Protective Coating 
for Roofing 

 
ASTM D 1751 (1999) Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and 
Resilient Bituminous Types) 

 
ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber and Cork 

Expansion Joint Fillers for Concrete Paving and 
Structural Construction 

 
ASTM D 3665 (1999) Random Sampling of Construction Materials 

 
ASTM C 1260 (1994) Potential Alkali Reactivity of Aggregates (Mortar 

Bar Method) 
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STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT) 
 

CDT Test 526 (1978) Operation of California Profilograph and 
Evaluation of Profiles 

 
U.S. ARMY CORPS OF ENGINEERS (USACE) 

 
COE CRD-C 55 (1992) Test Method for Within-Batch Uniformity of 

Freshly Mixed Concrete 
 

COE CRD-C 100 (1975) Method of Sampling Concrete Aggregate and 
Aggregate Sources, and Selection of Material for 
Testing 

 
COE CRD-C 104 (1980) Method of Calculation of the Fineness Modulus 

of Aggregate 
 

COE CRD-C 114 (1997) Test Method for Soundness of Aggregates by 
Freezing and Thawing of Concrete Specimens 

 
COE CRD-C 119 (1991) Standard Test Method for Flat or Elongated 

Particles in Coarse Aggregate 
 

COE CRD-C 130 (1989) Scratch Hardness of Coarse Aggregates 
Particles 

 
COE CRD-C 143 (1962) Specifications for Meters for Automatic Indication 

of Moisture in Fine Aggregate 
 

COE CRD-C 171 (1995) Test Method for Determining Percentage of 
Crushed Particles in Aggregate 

 
COE CRD-C 300 (1990) Specifications for Membrane-Forming 

Compounds for Curing Concrete 
 

COE CRD-C 400 (1963) Requirements for Water for Use in Mixing or 
Curing Concrete 

 
COE CRD-C 521 (1981) Standard Test Method for Frequency and 

Amplitude of Vibrators for Concrete 
 

COE CRD-C 540 (1971; R 1981) Standard Specification for 
Nonbituminous Inserts for Contraction Joints in Portland 
Cement Concrete Airfield Pavements, Sawable Type 

 
COE CRD-C 572 (1974) Corps of Engineers Specifications for 

Polyvinylchloride Waterstop 
 
 
 
 



02002/AE/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02753(R)-5 R0003 

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) 
 

NIST HB 44 (1997) NIST Handbook 44: Specifications, Tolerances, 
and Other Technical Requirements for Weighing and 
Measuring Devices 

 
NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA) 

 
NRMCA CPMB 100 (1996) Concrete Plant Standards 

 
 

MILITARY STANDARDS (DEPARTMENT OF DEFENSE) 
 

MIL-DTL-24441/20A (1999) Paint, Epoxy-Polyamide, Green Primer, Formula 
150, Type III 

 
 
1.2 SYSTEM DESCRIPTION 
 

This section is intended to stand alone for construction of concrete (rigid) pavement.  
However, where the construction covered herein interfaces with other sections, the 
construction at each interface shall conform to the requirements of both this section and the 
other section, including tolerances for both. 

 
1.3 SUBMITTALS 
 

Government approval is required for submittals with a "G" designation; submittals not having 
a "G" designation are for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the Government.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 
Product Data 

 
Equipment; G 

 
   a.  Details and data on the batching and mixing plant prior to plant assembly 
including manufacturer's literature showing that the equipment meets all 
requirements specified herein. 

 
   b.  A description of the equipment proposed for transporting concrete mixture 
from the central mixing plant to the paving equipment at least 7 days prior to start of 
paving unless otherwise specified. 

 
   c.  At the time the materials are furnished for the mixture proportioning study, a 
description of the equipment proposed for the placing of the concrete mixture, 
method of control, and manufacturer's literature on the paver and finisher, together 
with the manufacturer's written instructions on adjustments and operating 
procedures necessary to assure a tight, smooth surface on the concrete pavement, 
free of tears and other surface imperfections, including excessive paste on the 
surface.  The literature shall show that the equipment meets all details of these 
specifications. 
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Proposed Techniques; G 
 

   a.  A description of the placing and protection methods proposed prior to 
construction of the test section, if concrete is to be placed in or exposed to hot or 
cold weather conditions. 

 
   b.  A detailed plan of the proposed paving pattern showing all planned 
construction joints.  No deviation from the jointing pattern shown on the drawings 
shall be made without written approval of the Contracting Officer. 

 
   c.  Data on the curing media and methods to be used. 

 
         Construction Joint Plan: G 
 

Airfield PCC Joint Plan(s) for Taxiway Alpha and, or Taxiway Echo Optional work        
must be submitted.  If either one, or both taxiway options are awarded under the 
contract a joint plan must be submitted for approval by the Contracting Officer.  The 
joint plan should indicate slabs for both the new work and the existing to remain 
with joint types both existing and new clearly identified.  Each joint type shall be 
identified on the joint plan and established by identification of existing joint types 
during demolition of the taxiway PCC and matching existing joint types in the new 
construction 

 
Samples for Mixture Proportioning Studies; G 

 
The results of the Contractor's mixture proportioning studies along with a statement 
giving the maximum nominal coarse aggregate size and the proportions of all 
ingredients that will be used in the manufacture of concrete at least 14 days prior to 
commencing concrete placing operations.  Aggregate quantities shall be based on 
the mass in a saturated surface dry condition.  The statement shall be 
accompanied by test results from an independent commercial testing laboratory, 
inspected by the Government, and approved in writing, showing that mixture 
proportioning studies have been made with materials proposed for the project and 
that the proportions selected will produce concrete of the qualities indicated.  No 
substitutions shall be made in the materials used in the mixture proportions without 
additional tests to show that the quality of the concrete is satisfactory. 

 
Delivery, Storage, and Handling of Materials; G 

 
Copies of waybills or delivery tickets for cementitious material during the progress 
of the work.  Before the final payment is allowed, waybills and certified delivery 
tickets shall be furnished for all cementitious material used in the construction. 

 
Test Reports 

 
Sampling and Testing; G 

 
Certified copies of laboratory test reports, including all test data, for cement, 
pozzolan, aggregate, admixtures, and curing compound proposed for use on this 
project.  These tests shall be made by an approved commercial laboratory or by a 
laboratory maintained by the manufacturers of the materials.  No material shall be 
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used until notice of acceptance has been given.  Materials may be subjected to 
check testing by the Government from samples obtained at the manufacturer, at 
transfer points, or at the project site. 

 
1.4 MEASUREMENT AND PAYMENT 
 
1.4.1 Measurements 
 
1.4.1.1 Concrete 
 

The quantity of concrete to be paid for will be the volume of concrete in cubic yards placed in 
the completed and accepted pavement.  Concrete will be measured in place in the completed 
and accepted pavement only within the neat line dimensions shown in the plan and cross 
section.  No deductions will be made for rounded or beveled edges or the space occupied by 
pavement reinforcement, dowel bars, tie bars, or electrical conduits, nor for any void, or other 
structure extending into or through the pavement slab, measuring 3 cubic feet or less in 
volume.  No other allowance for concrete will be made unless placed in specified locations in 
accordance with written instructions previously issued by the Contracting Officer. 

 
1.4.1.2 Mixture Proportions By Contractor 
 

The Contractor shall be responsible for the mixture proportions of cementitious materials and 
chemical admixtures; no separate measurement or payment will be made for any 
cementitious material, including pozzolan, or for any chemical admixture. 

 
1.4.1.3 Steel Reinforcement 
 

The quantity of fabricated steel bar mats or welded steel wire fabric for reinforcement used in 
the work will not be measured for payment but will be considered as a subsidiary obligation of 
the Contractor, covered under the price per yard for concrete.   

 
1.4.1.4 Dowels and Tie Bars 
 

The quantity of dowels and tie bars used in the work will not be measured for payment but will 
be considered as a subsidiary obligation of the Contractor, covered under the price per yard 
for concrete. 

 
1.4.1.5 Joint Materials 
 

The quantity of expansion joint filler, slip joint filler, and inserts for contraction joints will not be 
measured for payment but will be considered as a subsidiary obligation of the Contractor, 
covered under the price per yard for concrete.  Joint sealing materials are covered in Section 
02760 (R) FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS and 
Section 02762 (R) COMPRESSION JOINT SEALS FOR CONCRETE PAVEMENTS. 

 
1.4.2 Payments 
 
1.4.2.1 Concrete 
 

The quantity of concrete measured as specified above will be paid for at the contract unit 
price when placed in completed and accepted pavements.  Payment shall be made at the 
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contract price for the scheduled item, with necessary adjustments as specified in paragraph 
ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS.  Payment will constitute full 
compensation for furnishing all materials, equipment, plant and tools, and for all labor and 
other incidentals necessary to complete the concrete pavement, except for other items 
specified herein for separate payment. 

 
1.5 ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS 
 

Concrete samples shall be taken by the Contractor in the field to determine the slump, air 
content, and strength of the concrete. Test beams and test cylinders shall be made for 
determining conformance with the strength requirements of these specifications and, when 
required, for determining the time at which pavements may be placed into service.  Any 
pavement not meeting the requirement for 'specified strength' shall be removed and replaced 
at no additional cost to the Government.  The air content shall be determined in accordance 
with ASTM C 231.  Slump tests shall be made in accordance with ASTM C 143.  Test beams 
and cylinders shall be molded and cured in accordance with ASTM C 31/C 31M and as 
specified below.  Steel molds shall be used for molding the beams specimens.  Molds for 
cylinder test specimens shall conform to ASTM C 470/C 470M.  The Contractor shall furnish 
all materials, labor, and facilities required for molding, curing, testing, and protecting test 
specimens at the site and in the laboratory.  Laboratory curing facilities for test specimens 
shall include furnishing and operating water tanks equipped with temperature-control devices 
that will automatically maintain the temperature of the water at 73 plus or minus 5 degrees F.  
The Contractor shall furnish and maintain at the site boxes or other facilities suitable for 
storing the specimens while in the mold at a temperature of 73 plus or minus 10 degrees F.  
Tests of the fresh concrete and of the hardened concrete specimens shall be made by and at 
the expense of the Contractor. 

 
1.5.1 Pavement Lots 
 

Appropriate adjustment in payment for individual lots of concrete pavement will be made in 
accordance with the following paragraphs.  No such adjustment in payment will be made for 
any material described in this section other than concrete.  A lot will be that quantity of 
construction that will be evaluated for compliance with specification requirements.  A lot will 
be equal to 10 hours production for any individual paving machine.  If more than one paving 
machine is used at the same time, then each machine will have it’s own lots..  In order to 
evaluate thickness, each lot will be divided into four equal sublots.  However, the lot size shall 
not exceed 1000 cubic yards of concrete pavement.  Grade and surface smoothness (and 
condition) determinations will be made on the lot as a whole.  However, any pavement not 
meeting the required 'specified strength' shall be removed and replaced at no additional cost 
to the Government.  Strength will be evaluated, but will not be considered for payment 
adjustment.  Edge slump requirements will be applied to each individual slab into which the 
primary paving lanes are divided by transverse joints, and will not be considered for payment 
adjustment.  Samples for determining aggregate grading for fine aggregate and each size of 
coarse aggregate shall be taken as the aggregate bins discharge into the weigh hoppers.  
Results of tests on aggregates shall be used to control aggregate production and concreting 
operations, as specified in paragraph TESTING AND INSPECTION FOR CONTRACTOR 
QUALITY CONTROL, but will not be used for payment adjustment.  Samples for determining 
air content and slump and for fabricating strength specimens shall be taken in accordance 
with ASTM C 172 during or immediately following delivery of the concrete at the paving site 
and deposition of the concrete immediately in front of the paver or transfer spreader.  Results 
of strength tests shall be used to control concreting operations, but will not be used for 
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payment adjustment.  Cores for thickness determination shall be drilled and evaluated as 
specified.  Location of all samples shall be as directed and will be deliberately selected on a 
truly random basis, not haphazard, using commonly recognized methods of assuring 
randomness, employing randomizing tables or computer programs, in accordance with ASTM 
D 3665. 
 

1.5.2 Acceptance of Lots 
 

When a lot of material fails to meet the specification requirements, that lot will be accepted at 
a reduced price or shall be removed and replaced.  The lowest computed percent payment 
determined for any pavement characteristic (i.e., thickness, grade, and surface smoothness) 
discussed below shall be the actual percent payment for that lot.  The actual percent payment 
will be applied to the bid price and the quantity of concrete placed in the lot to determine 
actual payment. 

 
1.5.3 Evaluation 
 

The Contractor shall provide facilities for and, where directed, personnel to assist in obtaining 
samples for any Government testing, all at no additional cost to the Government.  Such 
testing will in no way relieve the Contractor of any specified testing responsibilities.  The 
Contractor shall provide all sampling and testing required for acceptance and payment 
adjustment at its expense.  Such sampling and testing shall be performed by a commercial 
testing laboratory inspected by the Government and approved in writing.  The laboratory 
performing the tests shall be on-site and shall conform with ASTM C 1077.  The individuals 
who sample and test concrete or the constituents of concrete as required in this specification 
shall be certified as American Concrete Institute (ACI) Concrete Field Testing Technicians, 
Grade I, or shall have otherwise demonstrated to the satisfaction of the Contracting Officer 
other training providing knowledge and ability equivalent to the ACI minimum requirements for 
certification.  The individuals who perform the inspection of concrete shall be certified as ACI 
Concrete Construction Inspector, Level II, or have otherwise demonstrated to the satisfaction 
of the Contracting Officer other training providing knowledge and ability equivalent to the ACI 
minimum requirements for certification.  The Government will inspect the laboratory, 
equipment, and test procedures prior to start of concreting operations and at least once per 
year thereafter for conformance with ASTM C 1077. 

 
1.5.4 Additional Sampling and Testing 
 

The Contracting Officer reserves the right to direct additional samples and tests for any area 
which appears to deviate from the specification requirements.  Testing in these areas will be 
in addition to the sublot or lot testing, and the requirements for these areas will be the same 
as those for a sublot or lot, but shall be at no additional cost to the Government. 

 
1.5.5 Air Content Tests 
 

Air content of the concrete shall be controlled as specified in paragraph TESTING AND 
INSPECTION FOR CONTRACTOR QUALITY CONTROL and will not be considered for 
payment adjustment. 
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1.5.6 Slump Tests 
 

Slump of the concrete shall be controlled as specified in paragraph TESTING AND 
INSPECTION FOR CONTRACTOR QUALITY CONTROL and will not be considered for 
payment adjustment. 

 
1.5.7 Surface Smoothness 
 

The Contractor shall use both of the following methods to test and evaluate surface 
smoothness of the pavement.  All testing shall be performed in the presence of the 
Contracting Officer's representative.  Detailed notes shall be kept of the results of the testing 
and a copy furnished to the Government immediately after each day's testing.  The 
profilograph method shall be used for all longitudinal and transverse testing, except where the 
runs would be less than 200 feet in length and at the ends where the straightedge shall be 
used.  Where drawings show required deviations from a plane surface (crowns, drainage 
inlets, etc.), the surface shall be finished to meet the approval of the Contracting Officer. 

 
1.5.7.1 Smoothness Requirements 
 

a.  Straightedge Testing:  The finished surfaces of the pavements shall have no abrupt 
change of 1/8 inch or more, and all pavements shall be within the limits specified in 
Table 1 when checked with an approved 12 foot straightedge. 

 
TABLE 1 

 
STRAIGHTEDGE SURFACE SMOOTHNESS--PAVEMENTS 

 
                                       Direction               Limits 
         Pavement Category             of Testing              Inches 
         ___________________           ____________           _________ 
       Runways and Taxiways            Longitudinal              1/8 
                                       Transverse                1/4 
 

b.  Profilograph Testing:  The finished surfaces of the pavements shall have no abrupt 
change of 1/8 inch or more, and all pavement shall have a Profile Index not greater 
than specified in Table 2 when tested with an approved California-type profilograph.  
If the extent of the pavement in either direction is less than 200 feet, that direction 
shall be tested by the straightedge method and shall meet requirements specified 
for such. 

 
TABLE 2 

 
PROFILOGRAPH SURFACE SMOOTHNESS—PAVEMENTS 

 
                                                          Maximum Specified 
                              Direction                   Profile Index 
  Pavement Category           of Testing                  Inch per mile 
 ___________________          ____________               ____________________ 
  Runways                     Longitudinal                       7 
                              Transverse                         9 
 
  Taxiways                    Longitudinal                       9 
                              Transverse                 (Use Straightedge) 
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1.5.7.2 Testing Method 
 

After the concrete has hardened sufficiently to permit walking thereon, but not later than 36 
hours after placement, the surface of the pavement in each entire lot shall be tested by the 
Contractor in such a manner as to reveal all surface irregularities exceeding the tolerances 
specified above.  However, transverse profilograph testing of multiple paving lanes shall be 
performed at the timing directed.  Separate testing of individual sublots is not required.  If any 
pavement areas are ground, these areas shall be retested immediately after grinding.  The 
entire area of the pavement shall be tested in both a longitudinal and a transverse direction 
on parallel lines.  The transverse lines shall be 15 feet or less apart, as directed.  The 
longitudinal lines shall be at the centerline of each paving lane shown on the drawings, 
regardless of whether the Contractor is allowed to pave two lanes at a time, and at the 1/8th 
point in from each side of the lane.  Other areas having obvious deviations shall also be 
tested.  Longitudinal testing lines shall be continuous across all joints.  Transverse testing 
lines for pilot lanes shall be carried to construction joint lines and for fill-in lanes shall be 
carried 24 inches across construction joints, and the readings in this area applied to the fill-in 
lane.  Straightedge testing of the longitudinal edges of slipformed pilot lanes shall also be 
performed before paving fill-in lanes as specified in paragraph "Edge Slump and Joint Face 
Deformation". 

 
a.  Straightedge Testing:  The straightedge shall be held in contact with the surface and 

moved ahead one-half the length of the straightedge for each successive 
measurement.  The amount of surface irregularity shall be determined by placing 
the freestanding (unleveled) straightedge on the pavement surface and allowing it 
to rest upon the two highest spots covered by its length and measuring the 
maximum gap between the straightedge and the pavement surface, in the area 
between these two high points. 

 
b.  Profilograph Testing:  Profilograph testing shall be performed using approved 

equipment and procedures described in CDT Test 526.  The equipment shall utilize 
electronic recording and automatic computerized reduction of data to indicate 
"must-grind" bumps and the Profile Index for the pavement.  The "blanking band" 
shall be 0.2 inches wide and the "bump template" shall span 1 inch with an offset of 
0.4 inch.  The profilograph shall be operated by an approved, factory-trained 
operator on the alignments specified above.  A copy of the reduced tapes shall be 
furnished the Government at the end of each day's testing. 

 
1.5.7.3 Payment Adjustment for Smoothness 
 

a.  Straightedge Testing:  Location and deviation from straightedge for all measurements 
shall be recorded.  When between 5.0 and 10.0 percent and less than 15.0 percent 
of all measurements made within a lot exceed the tolerance specified in paragraph 
"Smoothness Requirements" above, after any reduction of high spots or removal 
and replacement, the computed percent payment based on surface smoothness 
will be 95 percent.  When more than 10.0 percent and less than 15.0 percent of all 
measurements exceed the tolerance, the computed percent payment will be 90 
percent.  When between 15.0 and 20.0 percent of all measurements exceed the 
tolerance, the computed percent payment will be 75 percent.  When 20.0 percent or 
more of the measurements exceed the tolerance, the lot shall be removed and 
replaced at no additional cost to the Government.  Regardless of the above, any 
small individual area with surface deviation which exceeds the tolerance given 
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above by more than 50 percent shall be corrected by grinding to meet the 
specification requirements above or shall be removed and replaced at no additional 
cost to the Government. 

 
b.  Profilograph Testing:  Location and data from all profilograph measurements shall be 

recorded.  When the Profile Index of a lot exceeds the tolerance specified in 
paragraph "Smoothness Requirements" above by 1.0 inch per mile but less than 
2.0 inches per mile after any reduction of high spots or removal and replacement, 
the computed percent payment based on surface smoothness will be 95 percent.  
When the Profile Index exceeds the tolerance by 2.0 inches per mile but les 3.0 
inches per mile the computed percent payment will be 90 percent.  When the 
Profile Index exceeds the tolerance by 3.0 inches per mile but less than 4.0 inches 
per mile the computed percent payment will be 75 percent.  When the Profile Index 
exceeds the tolerance by 4.0 inches per mile or more, the lot shall be removed and 
replaced at no additional cost to the Government.  Regardless of the above, any 
small individual area with surface deviation which exceeds the tolerance given 
above by more than 5.0 inches per mile or more, shall be corrected by grinding to 
meet the specification requirements above or shall be removed and replaced at no 
additional cost to the Government. 

 
c.  Bumps ("Must Grind" Areas):  Any bumps ("must grind" areas) shown on the 

profilograph trace which exceed 0.4 inch in height shall be reduced by grinding in 
accordance with subparagraph "Areas Defective In Plan Grade Or Smoothness" 
until they do not exceed 0.3 inch when retested.  Such grinding shall be tapered in 
all directions to provide smooth transitions to areas not requiring grinding.  Areas of 
textured pavement shall be retextured in accordance with the subparagraph listed 
above.  At the Contractor's option, pavement areas including ground areas may be 
rechecked with the profilograph in order to record a lower Profile Index. 

 
1.5.8 Edge Slump and Joint Face Deformation 
 

The following requirements on testing and evaluation of edge slump and joint face 
deformation apply only to pavements 10 inches or more in thickness.  Use of slip-form paving 
equipment and procedures that fail to consistently provide edges within the specified 
tolerances on edge slump and joint face deformation shall be discontinued and the 
pavements shall be constructed by means of standard paving procedures using fixed forms.  
Slabs having more than the allowable edge slump shall be removed and replaced as 
specified in subparagraph "Excessive Edge Slump" before the adjacent lane is placed.  Edge 
slump and joint face deformation will not be applied to payment adjustment. 

 
1.5.8.1 Edge Slump 
 

When slip-form paving is used, not more than 15.0 percent of the total free edge of any slab 
of the pavement, as originally constructed, shall have an edge slump exceeding 1/4 inch and 
no slab shall have an edge slump exceeding 3/8 inch as determined in accordance with the 
measurements as specified in paragraph "Determination of Edge Slump".  (The total free 
edge of the pavement will be considered to be the cumulative total linear measurement of 
pavement edge originally constructed as non-adjacent to any existing pavement; i.e., 100 feet 
of pilot lane, a paving lane originally constructed as a separate lane, will have 200 feet of free 
edge; 100 feet of fill-in lane will have no free edge, etc.,).  The area affected by the downward 
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movement of the concrete along the pavement edge shall not exceed 18 inches back from 
the edge. 

 
1.5.8.2 Joint Face Deformation 
 

In addition to the edge slump limits specified above, the vertical joint face shall have a surface 
within the maximum limits shown below: 

 
Offset from  Offset From  Offset From  Abrupt Offset of 
Straightedge Straightedge Straightedge Offset Joint Face 
Applied  Applied  Applied  in Any From True 
Longitudinally Longitudinally Top to Bottom Direction Vertical 
To Pavement  to Vertical  Against the   
Surface 1  Face   Joint Face 
Inch Back From 
Joint Line 
_______________  _________________  _____________    ___________  ___________ 
1/8 inch  1/4 inch  3/8 inch  1/8 inch 1 inch per 

12 inches 
 
(All values are for Airfield Pavement.) 
 
1.5.8.3 Determination of Edge Slump 
 

Immediately after the concrete has hardened sufficiently to permit walking thereon, the 
pavement surface shall be tested by the Contractor in the presence of a representative of the 
Contracting Officer.  Testing shall be performed with a straightedge to reveal irregularities 
exceeding the edge slump tolerance specified above.  The edge slump shall be determined at 
each free edge of each slipformed paving lane constructed.  The straightedge shall be placed 
transverse to the direction of paving and the end of the straightedge located at the edge of 
the paving lane.  Measurements shall be made at 5 to 15 foot spacings, as directed, 
commencing at the header where paving was started.  Initially measurements shall be made 
at 5 foot intervals in each lane.  When no deficiencies are present, the Contracting Officer 
may approve an increase in the interval.  When any deficiencies exist, the interval will be 
returned to 5 feet  In no case shall the interval exceed 15 feet  In addition to the transverse 
edge slump determination above, the Contractor, at the same time, shall check the 
longitudinal surface smoothness of the joint on a continuous line 1 inch back from the joint 
line using the straightedge advanced one-half its length for each reading.  Other tests of the 
exposed joint face shall be made as directed to ensure that a uniform, true vertical joint face 
is attained.  These tests shall include longitudinal straightedge testing of the vertical face and 
vertical testing of the face for both smoothness and angle.  The measurements shall be made 
by the Contractor, shall be properly referenced in accordance with paving lane identification 
and stationing, and a report given to the Contracting Officer within 24 hours after 
measurement is made.  The report shall also identify areas requiring replacement in 
accordance with paragraph "Excessive Edge Slump" as well as the cumulative percentage of 
total free edge of pavement constructed to date which has an edge slump exceeding 1/4 inch 

 
1.5.8.4 Excessive Edge Slump 
 

When edge slump exceeding the limits specified above is encountered on either side of the 
paving lane, additional straightedge measurements shall be made, if required, to define the 
linear limits of the excessive slump.  The concrete for the entire width of the paving lane 
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within these limits of excessive edge slump or joint deformation shall be removed and 
replaced in conformance with paragraph REPAIR, REMOVAL, REPLACEMENT OR SLABS.  
Partial slabs removed and replaced shall extend across the full width of the pavement lane, 
parallel to the transverse joints, and both the section of the slab removed and the section 
remaining in place shall have a minimum length of 10 feet to the nearest scheduled 
transverse joint.  If less than 10 feet remains, the entire slab shall be removed and replaced.  
Adding concrete or paste to the edge or otherwise manipulating the plastic concrete after the 
sliding form has passed, or patching the hardened concrete, shall not be used as a method 
for correcting excessive edge slump. 

 
1.5.9 Plan Grade 
 
1.5.9.1 Plan Grade Tolerances 
 

The finished surfaces of pavements shall conform, within the tolerances shown below, to the 
lines, grades, and cross sections shown.  The finished surfaces of airfield runway, taxiway, 
and apron pavements shall vary not more than 1/2 inch above or below the plan grade line or 
elevation indicated.  The surfaces of other pavements shall vary not more than 3/4 inch  Plan 
grade shall be checked on the lot as a whole and when more than 5.0 and less than 10.0 
percent of all measurements made within a lot are outside the specified tolerance, the 
computed percent payment for that lot will be 95 percent.  When more than 10.0 percent are 
outside the specified tolerances, the computed percent payment for the lot will be 75 percent.  
However, in any areas where the deviation from grade exceeds the specified tolerances by 
50 percent or more, the deficient area shall be removed and replaced at no additional cost to 
the Government. However, the above deviations from the approved grade line and elevation 
will not be permitted in areas where closer conformance with the planned grade and elevation 
is required for the proper functioning of appurtenant structures.  The finished surfaces of new 
abutting pavements shall coincide at their juncture. 

 
1.5.9.2 Grade Conformance Tests 
 

Each pavement category shall be checked by the Contractor for conformance with plan grade 
requirements.  For the purpose of making grade conformance tests, the pavements will be 
subdivided into the same lots used for all other payment adjustment items.  Within 5 days 
after paving of each lot, the finished surface of the pavement area in each lot shall be tested 
by the Contractor, in the presence of a representative of the Contracting Officer, by running 
lines of levels at intervals corresponding with every longitudinal and transverse joint to 
determine the elevation at each joint intersection.  The results of this survey shall be recorded 
and a copy given to the Government at the completion of the survey of each lot. 

 
1.5.10 Flexural Strength 
 

Each lot of pavement will be evaluated for acceptance in accordance with the following 
procedures.  The Contractor shall be responsible for all testing required herein.  Testing shall 
be performed by an approved commercial laboratory.  Results of strength tests will not be 
used for payment adjustment. 

 
1.5.10.1 Sampling and Testing 
 

One composite sample of concrete from each sublot shall be obtained in accordance with 
ASTM C 172 from one batch or truckload.  Test cylinders, 6 x 12 in. shall be fabricated and 
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cured in accordance with ASTM C 31/C 31M; and tested in accordance with ASTM C 39.  
Two test cylinders per sublot (8 per lot) shall be fabricated and cured for compressive 
strength, and two tested at 14-day age and two at 28-day age.  The remaining four shall be 
tested at the ages directed.  At the same time 2 additional test cylinders per sublot to be used 
for CQC tests shall be fabricated and cured; and tested as specified in paragraph TESTING 
AND INSPECTION FOR CONTRACTOR QUALITY CONTROL.  Two beams for flexural 
strength shall be fabricated and cured in accordance with ASTM C 31/C 31M and tested in 
accordance with ASTM C 78 for every 2500 cubic yards of concrete.  These shall be tested at 
the ages directed. 

 
1.5.10.2 Computations 
 

The following computations shall be performed: 
 

a.  Average the eight 14-day compressive strength tests for the lot and also compute the 
standard deviation(s) for the eight tests. 

 
b.  Convert the 14-day average compressive strength for the lot to equivalent 28-day 

average flexural strength for the lot, using the Correlation Ratio determined during 
mixture design studies. 

 
c.  Report results of strength tests to the Contracting Officer daily.  These values will be 

used for acceptance, but will not be used for payment adjustment. 
 
1.5.11 Thickness 
 

Each lot of pavement will be evaluated for acceptance and payment adjustment in 
accordance with the following procedure.  The Contractor shall be responsible for drilling the 
cores, measuring the cores in the presence of the Contracting Officer's representative, and 
for filling the core holes as directed. 

 
1.5.11.1 Drilling, Measuring, and Computations 
 

Two cores, between 3 and 6 in. in diameter, shall be drilled from the pavement, per sublot (8 
per lot).  The Contractor shall fill the core holes with concrete containing an expanding 
admixture, as directed.  The cores shall be evaluated for thickness of the pavement in 
accordance with ASTM C 174/C 174M.  The pavement thickness from the 8 cores for the lot 
shall be averaged and the standard deviation for the 8 thickness measurements shall be 
computed.   

 
1.5.11.2 Evaluation and Payment Adjustment for Thickness 
 

Using the Average Thickness of the lot, the computed percent payment for thickness shall be 
determined by entering the following table: 

 
     Deficiency in Thickness 
      Determined by Cores           Computed Percent Payment 
           Inches                         for Thickness 
    ___________________________    _____________________________ 
         0.00 to 0.24                            100 
         0.25 to 0.49                             75 
         0.50 to 0.74                             50 
         0.75 or greater                           0 
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Where 0 percent payment is indicated, the entire lot shall be removed and replaced at no 
additional cost to the Government.  Where either of the two cores from a sublot show a 
thickness deficiency of 0.75 inch or greater, two more cores shall be drilled in the sublot and 
the average thickness of the four cores computed.  If this average shows a thickness 
deficiency of 0.75 inch or more the entire sublot shall be removed. 

 
1.5.12 Partial Lots 
 

When operational conditions cause a lot to be terminated before the specified four sublots 
have been completed, the following procedure shall be used to adjust the lot size and number 
of tests for the lot.  Where three sublots have been completed, they shall constitute a lot and 
acceptance criteria adjusted accordingly.  Where one or two sublots have been completed, 
they shall be incorporated into the next lot or the previous lot, as directed, and the total 
number of sublots shall be used and acceptance criteria adjusted accordingly. 

 
1.5.13 Areas Defective in Plan Grade or Smoothness 
 

In areas not meeting the specified limits for surface smoothness and plan grade, high areas 
shall be reduced to attain the required smoothness and grade, except as depth is limited 
below.  High areas shall be reduced either by hand rubbing the freshly finished concrete with 
a silicon carbide brick and water when the concrete is less than 36 hours old or by grinding 
the hardened concrete with an approved surface grinding machine after the concrete is 14 
days or more old.  Rubbing with a silicon carbide brick and water shall be discontinued as 
soon as contact with the coarse aggregate is made, and all further necessary reduction shall 
be accomplished by grinding the hardened concrete with a surface-grinding machine after it is 
14 days old.  The area corrected by grinding the surface of the hardened concrete shall not 
exceed 5 percent of the area of any integral slab, and shall not exceed 1 percent of the total 
area of any sublot.  The depth of grinding shall not exceed 1/4 inch.  All pavement areas 
requiring plan grade or surface smoothness corrections in excess of the limits specified 
above, shall be removed and replaced in conformance with paragraph REPAIR, REMOVAL, 
REPLACEMENT OF SLABS.  All areas in which rubbing or grinding has been performed will 
be subject to the thickness tolerances specified in paragraph Thickness.  Any rubbing or 
grinding performed on individual slabs with excessive deficiencies shall be performed at the 
Contractor's own decision without entitlement to additional compensation if eventual removal 
of the slab is required. 

 
1.6 ACCEPTABILITY OF WORK 
 

The materials and the pavement itself will be accepted on the basis of tests made by the 
Government and by the Contractor's approved commercial laboratory or the supplier's 
approved laboratory, all as specified herein.  The Government may, at its discretion, make 
check tests to validate the results of the Contractor's testing.  If the results of the Government 
and Contractor tests vary by less than 2.0 percent, of the Government's test results, the 
results of the Contractor's tests will be used.  If the results of the Government and Contractor 
tests vary by 2.0 percent or more, but less than 4.0 percent, the average of the two will be 
considered the value to be used.  If these vary by 4.0 percent or more, each sampling and 
testing procedure shall be carefully evaluated and both the Government and the Contractor 
shall take another series of tests on duplicate samples of material.  If these vary by 4.0 
percent or more, the results of the tests made by the Government shall be used and the 
Government will continue check testing of this item on a continuous basis until the two sets of 
tests agree within less than 4.0 percent on a regular basis.  Testing performed by the 
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Government will in no way at any time relieve the Contractor from the specified testing 
requirements. 

 
1.7 PRECONSTRUCTION TESTING OF MATERIALS 
 

The Contractor shall not be entitled to any additional payment or extension of time because of 
delays caused by sampling and testing additional sources, or samples, necessitated by failure 
of any samples. 

 
1.7.1 Aggregates 
 

Aggregates shall be sampled by the Contractor in the presence of a Government 
representative.  Samples shall be obtained in accordance with COE CRD-C 100 and of the 
size indicated therein, or larger if specified in paragraph Testing Sequence Deleterious 
Materials -- Airfields Only and shall be representative of the materials to be used for the 
project.  Testing of samples shall be the responsibility of the Contractor and shall be 
performed by an approved commercial laboratory.  Test results shall be submitted 14 days 
before commencing paving.  No material shall be used unless test results show that it meets 
all requirements of these specifications. 

 
1.7.2 Chemical Admixtures 
 

The Contractor shall provide satisfactory facilities for ready procurement of adequate test 
samples.  All sampling and testing of an admixture will be by and at the expense of the 
Government.  Tests will be conducted with materials proposed for the project.  An air-
entraining admixture that has been in storage at the project site for longer than 6 months or 
that has been subjected to freezing will be retested at the expense of the Contractor when 
considered appropriate and shall be rejected if test results are not satisfactory. 

 
1.7.3 Curing Compound 
 

The Contractor shall provide satisfactory facilities for ready procurement of adequate test 
samples.  The sampling and testing will be by and at the expense of the Government. 

 
1.7.4 Epoxy-Resin Material 
 

At least 30 days before the material is used, the Contractor shall submit certified copies of 
test results showing that the specific lots or batches from which the material will be furnished 
to this project have been tested by the manufacturer and that the material conforms to the 
requirements of these specifications.  When epoxy resin arrives at the job site, the Contractor 
shall assist the Government to sample the material.  The Government will test the sample or 
will retain it in storage for possible future testing, as considered appropriate. 
 

1.7.5 Cements, Pozzolans, and GGBF Slag 
 

Preconstruction sampling and testing of cement, pozzolan, and GGBF slag shall conform to 
the requirements specified for sampling and testing during construction except that test 
results showing that each material meets specification requirements shall be available at least 
5 days before start of paving operations. 
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1.8 TESTING BY CONTRACTOR DURING CONSTRUCTION 
 
1.8.1 Contractor's Testing Requirements 
 

During construction, the Contractor shall be responsible for sampling and testing aggregates, 
cementitious materials (cement and pozzolan), and concrete to determine compliance with 
the specifications.  All sampling and testing shall be performed by an approved commercial 
laboratory, or for cementitious materials, the manufacturer's laboratory.  Samples of 
aggregate shall be obtained as the bins discharge into the weigh hopper.  Samples of 
concrete shall be obtained at the point of delivery to the paver.  The Government will sample 
and test concrete and ingredient materials as considered appropriate.  The Contractor shall 
provide facilities and labor as may be necessary for procurement of representative test 
samples.  Testing by the Government will in no way relieve the Contractor of the specified 
testing requirements. 

 
1.8.2 Cementitious Materials 
 

Cement and pozzolan will be accepted on the basis of manufacturer's certification of 
compliance, accompanied by mill test reports showing that the material in each shipment 
meets the requirements of the specification under which it is furnished.  No cementitious 
material shall be used until notice of acceptance has been given by the Contracting Officer.  
Cementitious material may be subjected to check testing by the Government from samples 
obtained at the mill, at transfer points, or at the project site. 

 
1.9 TESTING BY GOVERNMENT DURING CONSTRUCTION 
 
1.9.1 Mill Tests for Cementitious Materials 
 

Cement and pozzolan will be accepted on the basis of manufacturer's certification of 
compliance accompanied by mill test reports showing that the material in each shipment used 
meets the requirements of the specification under which it is furnished.  No cementitious 
material shall be used until notice of acceptance has been given by the Contracting Officer.  
Cementitious material may be subjected to check testing by the Government on samples 
obtained at the mill, at transfer points, or at the project site. 

 
1.10 QUALIFICATIONS 
 

All Contractor Quality Control personnel assigned to concrete construction shall be American 
Concrete Institute (ACI) Certified Workmen in one of the following grades (or shall have 
approved written evidence of having completed similar qualification programs): 

 
Concrete Field Testing Technician, Grade I 
Concrete Laboratory Testing Technician, Grade I or II 
Concrete Construction Inspector, Level II 
The foreman or lead journeyman of the finishing crew shall have similar qualification for ACI 
Concrete Flatwork Technician/Finisher, or equal.  Written documentation shall be furnished 
for each workman in the above groups. 
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1.11 TEST SECTION 
 

At least 10 days but not more than 60 days prior to construction of the concrete pavement, a 
test section shall be constructed as part of the production paving area at an outer edge as 
indicated on the drawings.  If part of the production paving area, the test section will be 
allowed to remain in place, if meeting all specification requirements and will be paid for as 
part of the production pavement.  There will be no separate payment for the test section or 
sections and the cost of the materials, and the construction will be considered a subsidiary 
cost of constructing the project.  The Contractor shall notify the Contracting Officer at least 5 
days in advance of the date of test section construction.  The test section shall consist of one 
paving lane at least 400 feet long and shall be constructed to the thickness shown on the 
plans.  The lane width shall be the same as that required for use in the project.  The test 
section shall contain at least one transverse construction joint.  If keyed or doweled 
longitudinal construction joints are required in any of the production pavements, they shall be 
installed full length along one side of the test strip throughout the test section.  The Contractor 
shall use the test section to develop and demonstrate to the satisfaction of the Contracting 
Officer the proposed techniques of mixing, hauling, placing, consolidating, finishing, curing, 
start-up procedures, testing methods, plant operations, and the preparation of the 
construction joints.  Variations in mixture proportions other than water shall be made if 
directed.  The test section shall be placed as approved by the Government.  The Contractor 
shall vary the water content, as necessary, to arrive at the appropriate content.  The mixing 
plant shall be operated and calibrated prior to start of placing the test section.  The Contractor 
shall use the same equipment, materials, and construction techniques on the test section as 
will be used in all subsequent work.  Base course preparation, concrete production, placing, 
consolidating, curing, construction of joints, and all testing shall be in accordance with 
applicable provisions of this specification.  The Contractor shall construct the test section 
meeting all specification requirements and being acceptable to the Contracting Officer in all 
aspects, including surface texture.  Failure to construct an acceptable test section will 
necessitate construction of additional test sections at no additional cost to the Government.  
Test sections allowed to be constructed as part of the production paving which do not meet 
specification requirements shall be removed at the Contractor's expense. If the Contractor 
proposes to use slipform paving and is unable to construct an acceptable test section, or if 
the slipform paving equipment and procedures are found to be unable to produce acceptable 
pavement at any time, the slipform paving equipment shall be removed from the job and the 
construction completed using stationary side forms and equipment compatible with them.  
The Contractor shall provide four cores at least 6 inch diameter and 2 beams at least 6 by 32 
inches by full depth (or 4 beams at least 6 by 20 inches by full depth) cut from points selected 
in the test section by the Government, 5 days after completion of the test section.  The 
Contractor shall trim the beams to dimensions directed before delivery for inspection and 
testing, as considered appropriate.  Production paving may be started immediately after the 
results of 7-day tests of the cores (and the sawed beams) have been approved and after 
approval of the test section. 

 
1.12 DELIVERY, STORAGE, AND HANDLING OF MATERIALS 
 
1.12.1 Bulk Cementitious Materials 
 

All cementitious material shall be furnished in bulk.  The temperature of the cementitious 
material, as delivered to storage at the site, shall not exceed 150 degrees F. 
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1.12.1.1 Transportation 
 

When bulk cementitious material is not unloaded from primary carriers directly into weather-
tight hoppers at the batching plant, transportation from the railhead, mill, or intermediate 
storage to the batching plant shall be accomplished in adequately designed weather-tight 
trucks, conveyors, or other means that will protect the cementitious material from exposure to 
moisture. 

 
1.12.1.2 Storage Requirements 
 

Immediately upon receipt at the site of the work, cementitious materials shall be stored in a 
dry and properly ventilated structure.  All storage facilities shall be subject to approval and 
shall allow easy access for inspection and identification.  Sufficient cementitious materials 
shall be in storage to sustain continuous operation of the concrete mixing plant while the 
pavement is being placed.  To prevent cement from becoming unduly aged after delivery, any 
cement that has been stored at the site for 60 days or more shall be used before using 
cement of lesser age. 

 
1.12.1.3 Separation of Materials 
 

Separate facilities shall be provided which will prevent any intermixing during unloading, 
transporting, storing, and handling of each type of cementitious material. 

 
1.12.2 Aggregate Materials 
 
1.12.2.1 Storage 
 

Aggregate shall be stored at the site of the batching and mixing plant avoiding breakage, 
segregation, or contamination by foreign materials.  Each size of aggregate from each source 
shall be stored separately in free-draining stockpiles.  Fine aggregate and the smallest size 
coarse aggregate shall remain in free-draining storage for at least 24 hours immediately prior 
to use.  Sufficient aggregate shall be maintained at the site at all times to permit continuous 
uninterrupted operation of the mixing plant at the time concrete pavement is being placed. 

 
1.12.2.2 Handling 
 

Aggregate shall be handled avoiding segregation or degradation.  Vehicles used for 
stockpiling or moving aggregate shall be kept clean of foreign materials.  Tracked equipment 
shall not be allowed on coarse aggregate stockpiles.  Stockpiles shall be built up and worked 
avoiding segregation in the piles and preventing different sizes of aggregate from being mixed 
during storage or batching.  Aggregate shall not be stored directly on ground unless a 
sacrificial layer is left undisturbed and unused. 

 
1.12.3 Other Materials 
 

Reinforcing bars and accessories shall be stored above the ground on platforms, skids, or 
other supports.  Other materials shall be stored avoiding contamination and deterioration.  
Chemical admixtures which have been in storage at the project site for longer than 6 months 
or which have been subjected to freezing shall not be used unless retested and proven to 
meet the specified requirements.  The Contractor shall ensure that materials can be 
accurately identified after bundles or containers are opened. 
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1.13 EQUIPMENT 
 

All plant, equipment, tools, and machines used in the work shall be maintained in satisfactory 
working conditions at all times. 

 
1.13.1 Batching and Mixing Plant 
 
1.13.1.1 Location of Batching and Mixing Plant 
 

The batching and mixing plant shall be located on project site as indicated on the drawings or 
off Government premises no more than 15 minutes haul time from the placing site.  There 
shall be operable telephonic or radio communication between the batching plant and the 
placing site at all times concreting is taking place. 

 
1.13.1.2 Type and Capacity of Batching and Mixing Plant 
 

The batching and mixing plant shall be a stationary-type plant.  The plant shall be designed 
and operated to produce concrete within the specified tolerances, and shall have a capacity 
of at least 250 cu. yd. per hour.  The batching plant shall conform to the requirements of 
NRMCA CPMB 100 and as specified; however, rating plates attached to batch plant 
equipment are not required. 

 
1.13.1.3 Equipment Requirements 
 

The batching controls shall be either semiautomatic or automatic. Semiautomatic batching 
system shall be provided with interlocks.  Separate bins or compartments shall be provided 
for each size group of aggregate and each cementitious material.  Aggregates shall be 
weighed either in separate weigh batchers with individual scales or cumulatively in one weigh 
batcher on one scale, provided the fine aggregate is weighed first.  Aggregate shall not be 
weighed in the same batcher with cementitious material.  If both cement and pozzolan are 
used, they may be batched cumulatively, provided portland cement is batched first.  Water 
shall not be weighed or measured cumulatively with another ingredient.  Water batcher filling 
and discharging valves shall be so interlocked that the discharge valve cannot be opened 
before the filling valve is fully closed.  An accurate mechanical device for measuring and 
dispensing each chemical admixture shall be provided.  Each dispenser shall be interlocked 
with the batching cycle and discharged automatically to obtain uniform distribution throughout 
the batch in the specified mixing period.  Different chemical admixtures shall not be combined 
before introduction in water and cement.  The plant shall be arranged to facilitate the 
inspection of all operations at all times.  Suitable facilities shall be provided for obtaining 
representative samples of aggregates from each bin or compartment. 

 
1.13.1.4 Scales 
 

Adequate facilities shall be provided for the accurate measurement and control of each of the 
materials entering each batch of concrete.  The weighing equipment shall conform to the 
applicable requirements of NIST HB 44, except that the accuracy shall be within 0.2 percent 
of scale capacity.  The Contractor shall provide standard test weights and any other auxiliary 
equipment required for checking the operating performance of each scale or other measuring 
device.  Each weighing unit shall include a visible springless dial, which shall indicate the 
scale load at all stages of the weighing operation or shall include a beam scale with a beam 
balance indicator that will show the scale in balance at zero load and at any beam setting.  
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The indicator shall have an over and under travel equal to at least 5 percent of the capacity of 
the beam.  Approved electronic digital indicators and load cells may also be used.  The 
weighing equipment shall be arranged to allow the concrete plant operator to conveniently 
observe the dials or indicators. 

 
1.13.1.5 Batching Tolerances 
 

The following tolerances shall apply. 
 
                                   Percentage of Required 
        Materials                          Mass 
       ____________                      _________ 
         Cement (and Pozzolan)         plus or minus 1 
         Aggregate                     plus or minus 2 
         Water                         plus or minus 1 
         Admixture                     plus or minus 3 
 

For volumetric batching equipment for water and admixtures, the above numeric tolerances 
shall apply to the required volume of material being batched.  Concentrated admixtures shall 
be uniformly diluted, if necessary, to provide sufficient volume per batch to ensure that the 
batchers will consistently operate within the above tolerance. 

 
1.13.1.6 Moisture Control 
 

The plant shall be capable of ready adjustment to compensate for the varying moisture 
contents of the aggregates and to change the quantities of the materials being batched.  An 
electric moisture meter complying with the provisions of COE CRD-C 143 shall be provided 
for measuring of moisture in the fine aggregate.  The sensing element shall be arranged so 
that measurement is made near the batcher charging gate of the fine aggregate bin or in the 
fine aggregate batcher. 

 
1.13.1.7 Recorders 
 

A graphic or digital recorder conforming to the requirements of NRMCA CPMB 100 shall be 
furnished and kept operational at the batching plant. 

 
1.13.2 Concrete Mixers 
 

Mixers shall be stationary mixers.  Truck mixers shall not be used for mixing or transporting 
paving concrete if slip-form paving is used.  Mixers shall be capable of combining the 
materials into a uniform mixture and of discharging this mixture without segregation.  The 
mixers shall not be charged in excess of the capacity recommended by the manufacturer.  
The mixers shall be operated at the drum or mixing blade speed designated by the 
manufacturer.  The mixers shall be maintained in satisfactory operating condition, and the 
mixer drums shall be kept free of hardened concrete.  Mixer blades or paddles shall be 
replaced when worn down more than 10 percent of their depth when compared with the 
manufacturer's dimension for new blades or paddles. 
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1.13.2.1 Stationary, Central Plant, Mixers 
 

Stationary mixers shall be drum mixers or pug mills.  Mixers shall be provided with an 
acceptable device to lock the discharge mechanism until the required mixing time has 
elapsed. 

 
1.13.2.2 Truck Mixers 
 

The only truck mixers used for mixing or transporting paving concrete shall be those designed 
with extra large blading and rear opening specifically for low-slump paving concrete.  Truck 
mixers, the mixing of concrete therein, and concrete uniformity and testing thereof shall 
conform to the requirements of ASTM C 94/C 94M.  A truck mixer may be used either for 
complete mixing (transit-mixed) or to finish the partial mixing done in a stationary mixer 
(shrink-mixed).  Each truck shall be equipped with two counters which will show the number 
of revolutions at mixing speed and the number of revolutions at agitating speed.  Concrete 
completely mixed in a truck mixer shall be mixed 70 to 100 revolutions at the designated 
mixing speed after all ingredients, including mixing water, have been charged into the drum. 
Concrete first partially mixed in a concrete plant mixer (shrink-mixed) a minimum time, as 
required to combine the ingredients, shall then be completely mixed in a truck mixer.  The 
number of revolutions between 70 to 100 for truck-mixed concrete and the number of 
revolutions for shrink-mixed concrete shall be determined by uniformity tests as specified in 
ASTM C 94/C 94M and in requirements for mixer performance stated in paragraph TESTING 
AND INSPECTION FOR CONTRACTOR QUALITY CONTROL.  If requirements for the 
uniformity of concrete are not met with 100 revolutions of mixing after all ingredients including 
water are in the truck mixer drum, the mixer shall not be used until the condition is corrected.  
Additional revolutions beyond the number determined to produce the required uniformity shall 
be at the designated agitating speed.  Water shall not be added after the initial introduction of 
mixing water except, when on arrival at the job site, the slump is less than specified and the 
water-cement ratio is less than that given as a maximum in the approved mixture.  Additional 
water may be added to bring the slump within the specified range provided the approved 
water-cement ratio is not exceeded.  Water shall be injected into the head of the mixer (end 
opposite the discharge opening) drum under pressure, and the drum or blades shall be turned 
a minimum of 30 additional revolutions at mixing speed.  Water shall not be added to the 
batch at any later time. 

 
1.13.2.3 Mixing Time and Uniformity 
 

a.  Stationary Mixers:  For stationary mixers, before uniformity data are available, the 
mixing time for each batch after all solid materials are in the mixer, provided that all 
of the mixing water is introduced before one-fourth of the mixing time has elapsed, 
shall be 1 minute for mixers having a capacity of 1 cubic yard.  For mixers of 
greater capacity, this minimum time shall be increased 20 seconds for each 
additional 1.33 cubic yard or fraction thereof.  After results of uniformity tests are 
available, the mixing time may be reduced to the minimum time required to meet 
uniformity requirements; but if uniformity requirements are not being met, the 
mixing time shall be increased as directed.  Mixer performance tests at new mixing 
times shall be performed immediately after any change in mixing time.  When 
regular testing is performed, the concrete shall meet the limits of any five of the six 
uniformity requirements listed in Table 4, below.  When abbreviated testing is 
performed, the concrete shall meet only those requirements listed for abbreviated 
testing.  The concrete proportions used for uniformity tests shall be as used on the 
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project.  Regular testing shall consist of performing all six tests on three batches of 
concrete.  The range for regular testing shall be the average of the ranges of the 
three batches.  Abbreviated testing shall consist of performing the three required 
tests on a single batch of concrete.  The range for abbreviated testing shall be the 
range for one batch.  If more than one mixer is used and all are identical in terms of 
make, type, capacity, condition, speed of rotation, etc., the results of tests on one of 
the mixers shall apply to the others, subject to the approval of the Contracting 
Officer.  All mixer performance (uniformity) testing shall be performed by the 
Contractor in accordance with COE CRD-C 55 and with paragraph titled TESTING 
AND INSPECTION FOR CONTRACTOR QUALITY CONTROL. 

 
TABLE 4 

 
                  UNIFORMITY REQUIREMENTS--STATIONARY MIXERS 
 
                              Regular Tests                  Abbreviated Tests 
                             Allowable                      Allowable 
                             Maximum Range for              Maximum Range 
   Parameter                 Average of 3 Batches           for 1 Batch 
  ___________                ______________________      ____________________ 
  
  Unit weight of air-free            2.0                         2.0 
  mortar, lb/cubic ft 
 
  Air content, percent               1.0                          -- 
 
  Slump, inches                      1.0 25                          -- 
 
  Coarse aggregate, percent          6.0                         6.0 
    
  Compressive strength at 7 days,   10.0                        10.0 
  percent  
 
  Water content, percent             1.5                         -- 
 

b.  Truck Mixers:  Mixer performance (uniformity) tests for truck mixers shall be made by 
the Contractor in accordance with ASTM C 94/C 94M. 

 
1.13.3 Transporting Equipment 
 

Concrete shall be transported to the paving site in nonagitating equipment conforming to 
ASTM C 94/C 94M [in approved truck mixers designed with extra large blading and rear 
opening specifically for low slump concrete] or in approved agitators.  All transporting 
equipment shall be designed and operated to deliver and discharge the required concrete 
mixture completely without segregation. 

 
1.13.4 Transfer and Spreading Equipment 
 

Equipment for transferring concrete from the transporting equipment to the paving lane in 
front of the paver shall be specially manufactured, self-propelled transfer equipment which will 
accept the concrete outside the paving lane and will transfer and spread it evenly across the 
paving lane in front of the paver and strike off the surface evenly to a depth which permits the 
paver to operate efficiently.  The travelling surge hopper, if used shall be a specially 
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manufactured, self-propelled transfer-placer which will operate in front of the paver and 
accept the concrete from the transporting equipment outside the paving lane, store it as 
necessary, and feed it out evenly across the lane in front of the paver at a depth which 
permits the paver to operate efficiently.  The capacity shall be such that concrete is always 
available in front of the paver, to prevent the need for stopping the paver.  It shall be designed 
to always discharge the oldest concrete remaining in the hopper before the fresher concrete. 

 
1.13.5 Paver-Finisher 
 

The paver-finisher shall be a heavy-duty, self-propelled machine designed specifically for 
paving and finishing high quality pavement.  The paver-finisher shall weigh at least 2200 lb. 
per foot of lane width, and shall be powered by an engine having at least 6.0 horsepower per 
foot of lane width.  The paver-finisher shall spread, consolidate, and shape the plastic 
concrete to the desired cross section in one pass.  The mechanisms for forming the 
pavement shall be easily adjustable in width and thickness and for required crown.  In 
addition to other spreaders required by paragraph Transfer and Spreading Equipment, the 
paver-finisher shall be equipped with a full width knock-down auger or paddle mechanism, 
capable of operating in both directions, which will evenly spread the fresh concrete in front of 
the screed or extrusion plate.  Immersion vibrators shall be gang mounted at the front of the 
paver on a frame equipped with suitable controls so that all vibrators can be operated at any 
desired depth within the slab or completely withdrawn from the concrete, as required.  The 
vibrators shall be automatically controlled so that they will be immediately stopped as forward 
motion of the paver ceases.  The spacing of the immersion vibrators across the paving lane 
shall be as necessary to properly consolidate the concrete, but the clear distance between 
vibrators shall not exceed 30 inches  Spud vibrators shall operate at a frequency of not less 
than 8000 impulses per minuteand an amplitude of not less than 0.03 inch and tube vibrators 
at a frequency of not less than 5000 impulses per minute and an amplitude of not less than 
0.03 inch as determined by COE CRD-C 521.  The paver-finisher shall be equipped with a 
transversely oscillating screed or an extrusion plate to shape, compact, and smooth the 
surface and shall so finish the surface that no significant amount of hand finishing, except use 
of cutting straightedges, is required.  The screed or extrusion plate shall be constructed to 
provide adjustment for crown in the pavement.  The entire machine shall provide adjustment 
for variation in lane width or thickness and to prevent more than 8 inches of the screed or 
extrusion plate extending over previously placed concrete on either end when paving fill-in 
lanes.  Machines that cause displacement of properly installed forms or cause ruts or 
indentations in the prepared underlying materials and machines that cause frequent delays 
due to mechanical failures shall be replaced as directed. 

 
1.13.5.1 Paver-Finisher with Fixed Forms 
 

The paver-finisher shall be equipped with wheels designed to keep it aligned with the forms 
and to spread the load so as to prevent deformation of the forms. 

 
1.13.5.2 Slipform Paver-Finisher 
 

The slipform paver-finisher shall be automatically controlled and crawler mounted with four 
padded tracks so as to be completely stable under all operating conditions.  The paver-
finisher shall finish the surface and edges so that no edge slump beyond allowable tolerance 
occurs.  Horizontal alignment shall be electronically referenced to a taut wire guideline.  
Vertical alignment shall be electronically referenced on both sides of the paver to a taut wire 
guideline, to an approved laser control system, or, only where permitted by paragraph 
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Slipform Paving, to a ski operating on a completed lane.  Suitable moving side forms shall be 
provided that are adjustable and will produce smooth, even edges, perpendicular to the top 
surface and meeting specification requirements for alignment and freedom from edge slump. 

 
1.13.5.3 Longitudinal Mechanical Float 
 

A longitudinal mechanical float shall be specially designed and manufactured to smooth and 
finish the pavement surface without working excess paste to the surface.  It shall be rigidly 
attached to the rear of the paver-finisher or to a separate self-propelled frame spanning the 
paving lane.  The float plate shall be at least 5 feet long by 8 inches wide and shall 
automatically be oscillated in the longitudinal direction while slowly moving from edge to edge 
of the paving lane, with the float plate in contact with the surface at all times. 

 
1.13.5.4 Nonrotating Pipe Float 
 

A pipe float if used, shall be a nonrotating pipe 6 to 10 inches in diameter and sufficiently long 
to span the full paving width when oriented at an angle of approximately 60 degrees with the 
centerline.  The pipe float shall be mounted on a self-propelled frame that spans the paving 
lane.  No means of applying water to the surface shall be incorporated in the pipe float. 

 
1.13.5.5 Other Types of Finishing Equipment 
 

Clary screeds or other rotating tube floats, or bridge deck finishers, shall not be allowed on 
the project.  Concrete finishing equipment of types other than specified above may be 
demonstrated on a test section outside the production pavement if approved in writing.  If the 
Contracting Officer's representative decides from evaluation of the test section that the 
equipment is better than the specified finishing equipment, its use will be permitted as long as 
it continues to perform better than the specified equipment. 

 
1.13.6 Curing Equipment 
 

Equipment for applying membrane-forming curing compound shall be mounted on a self-
propelled frame that spans the paving lane.  The reservoir for curing compound shall be 
constantly mechanically (not air) agitated during operation and shall contain means for 
completely draining the reservoir.  The spraying system shall consist of a mechanically 
powered pump which will maintain constant pressure during operation, an operable pressure 
gauge, and either a series of spray nozzles evenly spaced across the lane to give uniformly 
overlapping coverage or a single spray nozzle which is mounted on a carriage which 
automatically traverses the lane width at a speed correlated with the forward movement of the 
overall frame.  All spray nozzles shall be protected with wind screens.  Any hand-operated 
sprayers allowed by paragraph Membrane Curing shall be compressed air supplied by a 
mechanical air compressor.  If the curing machine fails to apply an even coating of compound 
at the specified rate, it shall immediately be replaced. 
 

1.13.7 Texturing Equipment 
 

Texturing equipment shall be as specified below.  Before use, the texturing equipment shall 
be demonstrated on a test section, and the equipment shall be modified as necessary to 
produce the texture directed. 
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1.13.7.1 Fabric Drag 
 

A fabric drag shall consist of a piece of material as long as the lane width securely attached to 
a separate wheel mounted frame spanning the paving lane or to one of the other similar 
pieces of equipment.  Width of the material shall provide 12 to 18 inches dragging flat on the 
pavement surface.  Length shall be at least equal to the width of the slab plus 24 inches.  The 
material shall be clean, reasonably new burlap, completely saturated with water before 
attachment to the frame and always resaturated before start of use and kept clean and 
saturated during use.  Burlap shall conform to AASHTO M 182, Class 3 or 4. 

 
1.13.8 Sawing Equipment 
 

Equipment for sawing joints and for other similar sawing of concrete shall be standard 
diamond-type concrete saws mounted on a wheeled chassis which can be easily guided to 
follow the required alignment.  Blades shall be diamond tipped.  If demonstrated to operate 
properly, abrasive blades may be used.  Wheel saws shall be saws with large diameter 
tungsten carbide tipped blades mounted on a heavy-duty chassis which will produce a saw 
kerf at least 1 1/2 inch wide.  All saws shall be capable of sawing to the full depth required. 

 
1.13.9 Straightedge 
 

The Contractor shall furnish and maintain at the job site, in good condition, one 12-foot 
straightedge for each paving train for testing the hardened portland cement concrete 
surfaces.  These straightedges shall be constructed of aluminum or magnesium alloy and 
shall have blades of box or box-girder cross section with flat bottom, adequately reinforced to 
insure rigidity and accuracy.  Straightedges shall have handles for operation on the pavement 
without bending over to pick up the straightedge. 

 
1.13.10 Profilograph 
 

The Contractor shall furnish a 25-foot profilograph for testing the finished pavement surface.  
The profilograph shall produce a record on tape of the results of testing the pavement surface 
and shall automatically mark the Profile Index of each section tested as well as indicate and 
measure each "must grind" point, all in accordance with CDT Test 526 and as required by 
paragraph Surface Smoothness. 

 
2 PRODUCTS 
 
2.1 CEMENTITIOUS MATERIALS 
 

Cementitious materials shall be portland cement, or portland-cement in combination with 
pozzolan or ground granulated blast furnace slag and shall conform to appropriate 
specifications listed below.  Temperature of cementitious materials as supplied to the project 
shall not exceed 150 degrees F. 

 
2.1.1 Portland Cement 
 

Portland cement shall conform to ASTM C 150, Type I or II low-alkali.   
 
2.1.2 Pozzolan (Fly Ash and Silica Fume) 
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2.1.3 Fly Ash 
 

Fly ash shall conform to ASTM C 618, Class F or C with the optional requirements in Table 
1A, 2 and 2A and shall have a loss of ignition not exceeding 6 percent. Class F fly ash for use 
in mitigating alkali-aggregate reactivity shall have a Calcium Oxide (CaO) content of less than 
8 percent. 

 
2.2 AGGREGATES 
 

In addition to the grading requirements specified for coarse aggregate and for fine aggregate, 
the combined aggregate grading shall meet the following requirements. 

 
a.  If necessary, a blending aggregate shall be used to meet the required combined 

grading.  This blending aggregate shall be batched separately.  The combined 
grading of all aggregates used, in the proportions selected, shall be computed on 
the basis of cumulative percent retained on each sieve specified for fine and coarse 
aggregate. 

 
b.  The materials selected and the proportions used shall be such that when the 

Coarseness Factor (CF) and the Workability Factor (W) are plotted on a diagram as 
described in d. below, the point thus determined shall fall within the parallelogram 
described therein. 

 
c.  The Coarseness Factor (CF) shall be determined from the following equation: 

 
   CF = (cumulative percent retained on the 3/8 in. sieve)(100)/(cumulative percent retained 
on the No. 8 sieve) 

 
   The Workability Factor (W) is defined as the cumulative percent passing 
   the No. 8 sieve.  However, W shall be adjusted, upwards only, by 2.5 
   percentage points for each 94 pounds of cementitious material per cubic yard greater than 
   64 pounds per cubic yard 

 
d.  A diagram shall be plotted using a rectangular scale with W on the Y-axis with units 

from 20 (bottom) to 45 (top), and with CF on the X-axis with units from 80 (left side) 
to 30 (right side).  On this diagram a parallelogram shall be plotted with corners at 
the following coordinates (CF-75, W-28), (CF-75, W-40), (CF-45, W-32.5), and (CF-
45, W-41).  If the point determined by the intersection of the computed CF and W 
does not fall within the above parallelogram, the grading of each size of aggregate 
used and the proportions selected shall be changed as necessary. 

 
e.  In addition, the individual percent retained on each sieve shall be plotted for the 

combined aggregate grading, on either rectangular or semi-log graph paper.  The 
graph shall show a relative smooth transition between coarse and fine aggregate 
and shall have no major valleys or peaks in the area smaller than the No. 8 sieve.  
If this plot does not meet the above criteria, the grading of each size aggregate 
used and the proportions selected shall be changed as necessary. 
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2.2.1 Coarse Aggregate 
 

Coarse aggregate shall have a satisfactory service record of at least 5 years successful 
service in three paving projects or, if a new source is used, shall meet the requirements when 
tested for resistance to freezing and thawing. 

 
2.2.1.1 Material Composition 
 

Coarse aggregate shall consist of crushed gravel.  Crushed gravel shall contain not less than 
75 percent of crushed particles by mass in each sieve size, as determined by COE CRD-C 
171. Reclaimed concrete pavement or granular base produced from required removal 
operations shall not be used for aggregate. 

 
2.2.1.2 Quality 
 

Aggregates as delivered to the mixers shall consist of clean, hard, uncoated particles meeting 
the requirements of ASTM C 33 and other requirements specified herein.   

 
2.2.1.3 Particle Shape Characteristics 
 

Particles of the coarse aggregate shall be generally spherical or cubical in shape.  The 
quantity of flat and elongated particles in any size group shall not exceed 20 percent by 
weight as determined by COE CRD-C 119.  A flat particle is defined as one having a ratio of 
width to thickness greater than 3; an elongated particle is one having a ratio of length to width 
greater than 3. 

 
2.2.1.4 Size and Grading 
 

The nominal maximum size of the coarse aggregate shall be 1.5 inches and shall meet the 
size groups below.  When the nominal maximum coarse size is greater than 1 inch, the 
aggregates shall be furnished in two size groups as follows: 

 
         Nominal Maximum Size 
               Inches                       Size Group 
              ________                     _____________ 
                                           ASTM C 33 
                3/4                   --No.67 (No. 4 to 3/4 inch) 
 
                                           ASTM C 33 
               1-1/2                  --No. 4 (3/4 to 1-1/2 inch) 
 

The grading of the coarse aggregate within the separated size groups shall conform to the 
requirements of ASTM C 33, Sizes 67 and 4 as delivered to the mixer.   

 
2.2.1.5 Deleterious Materials - Airfield Pavements 
 

The amount of deleterious material in each sieve size of coarse aggregate shall not exceed 
the limits shown in Table 5 below, determined in accordance with the test methods shown. 
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TABLE 5 
 

LIMITS OF DELETERIOUS MATERIALS IN COARSE AGGREGATE 
FOR AIRFIELD PAVEMENTS 

 
              Percentage by Mass 

 
  Clay lumps and friable                  0.2 
  particles (ASTM C 142) 
 
  Shale (a) (ASTM C 295)                  0.1 
 
  Material finer than 0.075 mm            0.5 
  (No. 200 sieve) (b) (ASTM C 117) 
 
  Lightweight particles (c)               0.2 
  (ASTM C 123) 
 
  Clay ironstone (d)                      0.1 
  (ASTM C 295) 
 
  Chert and cherty stone (less than       0.1 
  2.40 Mg/cubic meter density SSD 
  (2.40 Sp. Gr.)) (e) (ASTM C 295) 
 
  Claystone, mudstone, and                0.1 
  siltstone (f) (ASTM C 295) 
 
  Shaly and argillaceous                  0.2 
  limestone (g) (ASTM C 295) 
 
  Other soft particles                    1.0 
  COE CRD-C 130 
 
  Total of all deleterious                1.0 
  substances exclusive of material 
  finer than 0.075 mm (No. 200 sieve) 
 

a.  Shale is defined as a fine-grained, thinly laminated or fissile sedimentary rock.  It is 
commonly composed of clay or silt or both.  It has been indurated by compaction or 
by cementation, but not so much as to have become slate. 

 
b.  Limit for material finer than 0.075 mm (No. 200 sieve) will be increased to 1.5 percent 

for crushed aggregates if the fine material consists of crusher dust that is 
essentially free from clay or shale. 

 
c.  The separation medium shall have a density of 2.0 Mg/cubic meter (Sp. Gr. of 2.0).  

This limit does not apply to coarse aggregate manufactured from blast-furnace slag 
unless contamination is evident. 

 
d.  Clay ironstone is defined as an impure variety of iron carbonate, iron oxide, hydrous 

iron oxide, or combinations thereof, commonly mixed with clay, silt, or sand.  It 
commonly occurs as dull, earthy particles, homogeneous concretionary masses, or 
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hard-shell particles with soft interiors.  Other names commonly used for clay 
ironstone are "chocolate bars" and limonite concretions. 

 
e.  Chert is defined as a rock composed of quartz, chalcedony or opal, or any mixture of 

these forms of silica.  It is variable in color.  The texture is so fine that the individual 
mineral grains are too small to be distinguished by the unaided eye.  Its hardness is 
such that it scratches glass but is not scratched by a knife blade.  It may contain 
impurities such as clay, carbonates, iron oxides, and other minerals.  Other names 
commonly applied to varieties of chert are:  flint, jasper, agate, onyx, hornstone, 
porcellanite, novaculite, sard, carnelian, plasma, bloodstone, touchstone, 
chrysoprase, heliotrope, and petrified wood.  Cherty stone is defined as any type of 
rock (generally limestone) that contains chert as lenses and nodules, or irregular 
masses partially or completely replacing the original stone. 

 
f.  Claystone, mudstone, or siltstone, is defined as a massive fine-grained sedimentary 

rock that consists predominantly of indurated clay or silt without laminations or 
fissility.  It may be indurated either by compaction or by cementation. 

 
g.  Shaly limestone is defined as limestone in which shale occurs as one or more thin 

beds or laminae.  These laminae may be regular or very irregular and may be 
spaced from a few inches down to minute fractions of an inch.  Argillaceous 
limestone is defined as a limestone in which clay minerals occur disseminated in 
the stone in the amount of 10 to 50 percent by weight of the rock; when these make 
up from 50 to 90 percent, the rock is known as calcareous (or dolomitic) shale (or 
claystone, mudstone, or siltstone). 

 
2.2.1.6 Testing Sequence, Deleterious Materials  
 

The size of the sample shall be at least 200 pounds for the 3/4 to 1-1/2 inch size and 25 
pounds for the No. 4 to 3/4 inch coarse aggregate and 10 pounds for the fine aggregate.  The 
Contractor shall provide facilities for the ready procurement of representative test samples.  
Samples shall be taken and tested by and at the expense of the Contractor, using appropriate 
Corps of Engineers laboratory and ASTM test methods.  Additional tests and analyses of 
aggregates at various stages in the processing and handling operations may be made by the 
Government at the discretion of the Contracting Officer.  Such Government testing will not 
relieve the Contractor of any of its testing responsibilities.  The testing procedure on each 
sample of coarse aggregate for compliance with limits on deleterious materials shall be as 
follows: 

 
Step 1:  Test approximately one-fifth of sample for material finer than the No. 200 sieve. 

 
Step 2:  Wash off material finer than No. 200 sieve from the remainder of the sample and 
recombine the remainder with material retained on the No. 200 sieve from Step 1. 

 
Step 3:  Test remaining full sample for clay lumps and friable particles and remove. 

 
Step 4:  Test remaining full sample for lightweight particles and remove, and then for chert 
and/or cherty stone with SSD density of less than 2.40 Mg/cubic meter (Sp. Gr. 2.40) and 
remove. 
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Step 5:  Test remaining sample for clay-ironstone, shale, claystone, mudstone, siltstone, 
shaly and/or argillaceous limestone, and remove. 

 
Step 6:  Test approximately one-fifth of remaining full sample for other soft particles. 

 
Determination of deleterious materials listed in Steps 4 and 5 shall be performed by an 
individual specifically trained in petrographic identification.  The individual selected to perform 
the identification of these deleterious materials shall be subject to approval and, at least 10 
days before any individual is proposed to commence this type of work, the Contractor shall 
submit a written resume of the individual's training and experience for approval by the 
Contracting Officer.  The Contractor will not be entitled to any extension of time or additional 
payment due to any delays caused by the testing, evaluation, or personnel requirements. 

 
2.2.1.7 Resistance to Freezing and Thawing 
 

Coarse aggregate not having a satisfactory demonstrable service record shall have a 
durability factor of 50 or more when subjected to freezing and thawing in concrete in 
accordance with COE CRD-C 114. 

 
2.2.1.8 Resistance to Abrasion 
 

Coarse aggregate shall not show more than 40 percent loss when subjected to the Los 
Angeles abrasion test in accordance with ASTM C 131. 

 
2.2.1.9 Alkali-Aggregate Reactivity 
 

Fine and coarse aggregates to be used in all concrete shall be evaluated and tested by the 
Contractor for alkali-aggregate reactivity in accordance with ASTM C 1260.  The Contractor is 
advised that many local aggregate sources have tested positive for alkali-aggregate reactivity 
in the past.  Both the coarse aggregate size groups shall be tested if from different sources.  
Test results shall have a measured expansion equal to or less than 0.08 percent at 16 days.  
Should the test data indicate an expansion greater than 0.08 percent, the aggregate(s) shall 
be rejected, or additional testing, using a modified version of ASTM C 1260 shall be 
performed by the Contractor as described below.  ASTM C 1260 shall be modified as follows 
to include one of the following options: 
 
   a.   Utilize the Contractor's proposed low alkali portland cement and Class "F" fly ash in 
combination for the test proportioning.  Class "F" fly ash shall contain less than 8 percent 
Calcium Oxide (CaO) and shall be used in the range of 25 percent to 35 percent of the total 
cementitious material by mass.  The quantity shall be determined that will meet all the 
requirements of these specifications and that which will lower the expansion equal to or less 
than 0.08 percent at 16 days. 
 
   b.   Utilize the Contractor's proposed low alkali portland cement and ground gransulated 
blast furnace (GGBF) slag in combination for the test proportioning.  GGBF slag shall be used 
in the range of 40 percent to 50 percent of the total cementitious material by mass.  The 
quantity shall be determined that will meet all the requirements of these specification and that 
which will lower the expansion equal to or less than 0.08 percent at 16 days. 
 
If any of the above options does not lower the expansion equal to or less than 0.08 percent at 
16 days, the aggregates(s) shall be rejected and the Contractor shall submit new aggregate 
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sources for retesting.  The results of the testing shall be submitted to the Contracting Officer 
for evaluation and acceptance. 

 
2.2.2 Fine Aggregate 
 

Fine aggregate shall have a service record of at least 5 years satisfactory service in three 
paving projects or, if a new source is used, shall meet the requirements for resistance to 
freezing and thawing. 

 
2.2.2.1 Composition 
 

Fine aggregate shall consist of natural sand, manufactured sand, or a combination of the two, 
and shall be composed of clean, hard, durable particles.  Irrespective of the source from 
which it is obtained, all fine aggregate shall be composed of clean, hard, durable particles 
meeting the requirements of ASTM C 33.  Each type of fine aggregate shall be stockpiled and 
batched separately.  Any degree of contamination will be cause for the rejection of the entire 
stockpile. 

 
2.2.2.2 Particle Shape 
 

Particles of the fine aggregate shall be generally spherical or cubical in shape. 
 
2.2.2.3 Grading 
 

Grading of the fine aggregate, as delivered to the mixer, shall conform to the requirements of 
ASTM C 33.  In addition, the fine aggregate, as delivered to the mixer, shall have a fineness 
modulus of not less than 2.50 nor more than 3.00.  The grading of the fine aggregate also 
shall be controlled so that the fineness moduli of at least nine of every set of ten consecutive 
samples of the fine aggregate, as delivered to the mixer, will not vary more than 0.15 from the 
average fineness moduli of all samples previously taken.  The fineness modulus shall be 
determined by COE CRD-C 104. 

 
2.2.2.4 Deleterious Material 
 

The amount of deleterious material in the fine aggregate shall not exceed the following limits 
by mass: 

                   Material                        Percentage by Mass 
                  __________                       ___________________ 
  Clay lumps and friable particles ASTM C 142                    1.0 
 
  Material finer than 0.075 mm (No. 200 sieve) ASTM C 117        3.0 
 
  Lightweight particles ASTM C 123 using a medium                0.5 
  with a density of 2.0 Mg/cubic meter (Sp. Gr. of 2.0)) 
 
                        Total of all above                       3.0 
 
2.2.2.5 Resistance to Freezing and Thawing 
 

Fine aggregate not having a satisfactory demonstrable service record shall have a durability 
factor of 50 or more when subjected to freezing and thawing in concrete in accordance with 
COE CRD-C 114. 
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2.2.2.6 Alkali-Aggregate Reactivity 
 

Fine aggregates shall be tested as required for coarse aggregates. 
 
2.3 CHEMICAL ADMIXTURES 
 
2.3.1 Air-Entraining Admixtures 
 

The air-entraining admixture shall conform to ASTM C 260 and shall consistently entrain the 
air content in the specified ranges under field conditions.  The air-entraining admixture shall 
be in a solution of suitable concentration for field use. 

 
2.3.2 Accelerator 
 

An accelerator shall be used only when specified in paragraph SPECIFIED CONCRETE 
STRENGTH AND OTHER PROPERTIES and shall not be used to reduce the amount of 
cementitious material used.  Accelerator shall conform to ASTM C 494, Type C.  Calcium 
chloride and admixtures containing calcium chloride shall not be used. 

 
2.3.3 Retarder 
 

A retarding admixture shall meet the requirements of ASTM C 494, Type B, except that the 6-
month and 1-year compressive strength tests are waived.  The use of the admixture is at the 
option of the Contractor, but shall not be used to reduce the amount of cementitious material. 

 
2.3.4 Water-Reducer 
 

A water-reducing admixture shall meet the requirements of ASTM C 494, Type A or D except 
that the 6-month and 1-year compressive strength tests are waived.  The admixture may be 
added to the concrete mixture only when its use is approved or directed, and only when it has 
been used in mixture proportioning studies to arrive at approved mixture proportions. 

 
2.4 CURING MATERIALS 
 
2.4.1 Membrane Forming Curing Compound 
 

Membrane forming curing compound shall be a white pigmented compound conforming to 
COE CRD-C 300. 

 
2.4.2 Burlap 
 

Burlap used for curing shall conform to AASHTO M 182, Class 3 or 4.  Materials shall be new 
or shall be clean materials never used for anything other than curing concrete. 
 

2.4.3 Impervious Sheet Materials 
 

Impervious sheet materials shall conform to ASTM C 171, type optional, except polyethylene 
sheet shall not be used. 

 
 
 



02002/AE/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02753(R)-35 R0003 

2.5 WATER 
 

Water for mixing and curing shall be fresh, clean, potable, and free of injurious amounts of oil, 
acid, salt, or alkali, except that non-potable water may be used if it meets the requirements of 
COE CRD-C 400. 

 
2.6 JOINT MATERIALS 
 
2.6.1 Expansion Joint Material 
 

Expansion joint filler shall be a preformed material conforming to ASTM D 1752.  Expansion 
joint filler shall be 3/4 inch thick. 

 
2.6.2 Slip Joint Material 
 

Slip joint material shall be 1/4 inch thick expansion joint filler conforming to ASTM D 1752 . 
 
2.7 REINFORCING 
 

All reinforcement shall be free from loose, flaky rust, loose scale, oil, grease, mud, or other 
coatings that might reduce the bond with concrete.  Removal of thin powdery rust and tight 
rust is not required.  However, reinforcing steel which is rusted to the extent that it does not 
conform to the required dimensions or mechanical properties shall not be used. 

 
2.7.1 Welded Wire Fabric 
 

Welded steel wire fabric shall conform to ASTM A 185. 
 
2.7.2 Deformed Wire Fabric 
 

Welded deformed steel wire fabric shall conform to ASTM A 497. 
 
2.8 DOWELS AND TIE BARS 
 
2.8.1 Dowels 
 

Dowels shall be single piece bars fabricated or cut to length at the shop or mill before delivery 
to the site.  Dowels shall be free of loose, flaky rust and loose scale and shall be clean and 
straight.  Dowels may be sheared to length provided that the deformation from true shape 
caused by shearing does not exceed 0.04 inch on the diameter of the dowel and does not 
extend more than 0.04 inch from the end of the dowel.  Dowels shall be plain (non-deformed) 
steel bars conforming to ASTM A 615/A 615M, Grade 40 or 60; ASTM A 616/A 616M, Grade 
50 or 60; or ASTM A 617/A 617M, Grade 40 or 60; or shall be steel pipe conforming to ASTM 
A 53, extra strong, as indicated.  If split dowels are proposed for use, a complete description 
of the materials and installation procedures shall be submitted for approval at least 15 days 
before start of construction.  Paint for dowels shall conform to MIL-DTL-24441/20A. 
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2.9 EPOXY RESIN 
 

All epoxy-resin materials shall be two-component materials conforming to the requirements of 
ASTM C 881, Class as appropriate for each application temperature to be encountered, 
except that in addition, the materials shall meet the following requirements: 

 
a.  Material for use for embedding dowels and anchor bolts shall be Type IV, Grade 3. 

 
b.  Material for use as patching materials for complete filling of spalls, wide cracks, and 

other voids and for use in preparing epoxy resin mortar shall be Type III, Grade as 
approved. 

 
c.  Material for use for injecting cracks shall be Type IV, Grade 1. 

 
d.  Material for bonding freshly mixed portland cement concrete or mortar or freshly 

mixed epoxy resin concrete or mortar to hardened concrete shall be Type V, Grade 
as approved. 

 
2.10 SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES 
 
2.10.1 Specified Flexural Strength 
 

Specified flexural strength, R, for concrete is 650 psi at 28 days, as determined by tests made 
in accordance with ASTM C 78 of beams fabricated and cured in accordance with ASTM C 
192/C 192M or as determined by equivalent flexural strength for acceptance as specified in 
paragraph, Flexural Strength.  Maximum allowable water-cementitious material ratio is 0.45.  
The water-cementitious material ratio will be the equivalent water-cement ratio as determined 
by conversion from the weight ratio of water to cement plus pozzolan, silica fume, and ground 
granulated blast furnace slag by the mass equivalency method described in ACI 211.1.  The 
concrete shall be air-entrained with a total air content of 6 plus or minus 1.5 percentage 
points, at the point of placement.  Air content shall be determined in accordance with ASTM C 
231.  The maximum allowable slump of the concrete at the point of placement shall be 2 
inches for pavement constructed with fixed forms.  For slipformed pavement, at the start of 
the project, the Contractor shall select a maximum allowable slump which will produce in-
place pavement meeting the specified tolerances for control of edge slump. 

 
2.10.2 Concrete Temperature 
 

The temperature of the concrete as delivered shall conform to the requirements of 
paragraphs, Paving in Hot Weather and Paving in Cold Weather.  Temperature of concrete 
shall be determined in accordance with ASTM C 1064/C 1064M. 

 
2.10.3 Concrete Strength for Final Acceptance 
 

The strength of the concrete will be considered acceptable when the average equivalent 28-
day Flexural strengths for each lot are above the'Specified Flexural Strength' as determined 
by correlation with 14-day compressive strength tests specified in paragraph MIXTURE 
PROPORTIONS BY CONTRACTOR for 28-day flexural Strength, and no individual set (2 
cylinders per sublot) in the lot are 25 psi or more below the equivalent 'Specified Flexural 
Strength'.  If any lot or sublot, respectively, fails to meet the above criteria, the lot or sublot 
shall be removed and replaced at no additional cost to the Government.  This is in addition to 
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and does not replace the average strength required for day-to-day CQC operations as 
specified in paragraph Average Flexural Strength Required for Mixtures. 

 
2.11 MIXTURE PROPORTIONS BY CONTRACTOR 
 
2.11.1 Composition 
 

Concrete shall be composed of cementitious material, water, fine and coarse aggregates, and 
admixtures.  The cementitious material shall be portland cement, or only portland cement in 
combinations with pozzolan or ground granulated blast-furnace slag.  Pozzolan, if used with 
non alkali-reactive aggregates, shall consist of not less than 15 percent of the cementitious 
material by mass and not more than 35 percent.  If Class F fly ash or GGBF slag is required 
to mitigate potential alkali-aggregate reactivity, the percentage by mass determined from the 
modified ASTM C 1260 testing shall be used in the mixture proportioning studies.  The total 
cementitious material content shall be at least 517 lb./cu. yd.  Admixtures shall consist of air 
entraining admixture and may also include, as approved, water-reducing admixture.  If water-
reducer is used, it shall be used only at the dosage determined during mixture proportioning 
studies.  High range water-reducing admixtures and admixtures to produce flowable concrete 
shall not be used. 

 
2.11.2 Concrete Proportioning Studies, Pavement Concrete 
 

Trial design batches, mixture proportioning studies, and testing requirements shall be the 
responsibility of the Contractor.  Mixture proportioning studies shall be performed by a 
commercial laboratory, inspected by the Government, and approved in writing.  The 
laboratory performing the mixture proportioning shall conform with ASTM C 1077.  Strength 
requirements during mixture proportioning studies shall be based on flexural strength as 
determined by test specimens fabricated in accordance with ASTM C 192/C 192M and tested 
in accordance with ASTM C 78.  Samples of all materials used in mixture proportioning 
studies shall be representative of those proposed for use on the project and shall be 
accompanied by the manufacturer's or producer's test reports indicating compliance with 
these specifications.  Trial mixtures having proportions, slumps, and air content suitable for 
the work shall be based on methodology described in ACI 211.1, modified as necessary to 
accommodate flexural strength. 

 
2.11.2.1 Water-Cement Ratio 
 

At least three different water-cement ratios, which will produce a range of strength 
encompassing that required on the project, shall be used.  The maximum allowable water-
cement ratio required in paragraph Maximum Water-Cement Ratio will be the equivalent 
water-cement ratio as determined by conversion from the mass ratio of water to cement plus 
pozzolan, silica fume, and ground granulated blast furnace (GGBF) slag by the weight 
equivalency method as described in ACI 211.1.  In the case where silica fume or GGBF slag 
is used, the mass of the silica fume and GGBF slag shall be included in the equations in ACI 
211.1 for the term P, which is used to denote the mass of pozzolan.  Laboratory trial mixtures 
shall be proportioned for maximum permitted slump and air content. 

 
2.11.2.2 Trial Mixture Studies 
 

Separate sets of trial mixture studies shall be made for each combination of cementitious 
materials and each combination of admixtures proposed for use.  No combination of either 
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shall be used until proven by such studies, except that, if approved in writing and otherwise 
permitted by these specifications, an accelerator or a retarder may be used without separate 
trial mixture study.  Separate trial mixture studies shall also be made for concrete for any 
placing method proposed which requires special properties.  The temperature of concrete in 
each trial batch shall be reported.  Each mixture shall be designed to promote easy and 
suitable concrete placement, consolidation and finishing, and to prevent segregation and 
excessive bleeding.  Concrete proportioning studies shall be performed using the following 
procedures: 

 
2.11.2.3 Mixture Proportioning for 28-day Flexural Strength 
 

The following step by step procedure shall be followed: 
 

a.  Fabricate all beams and cylinders for each mixture from the same batch or blend of 
batches.  Fabricate and cure all beams and cylinders in accordance with ASTM C 
192/C 192M, using 6 x 6 inch beams and 6 x 12 inch cylinders. 

 
b.  Test beams in accordance with ASTM C 78, cylinders in accordance with ASTM C 

39. 
 

c.  Fabricate and cure test beams from each mixture for 7, 14, and 28-day flexural tests; 
6 beams to be tested per age. 

 
d.  Fabricate and cure test cylinders from each mixture for 7, 14, and 28-day 

compressive strength tests; 6 cylinders to be tested per age. 
 

e.  Using the average strength for each w/c at each age, plot all results from each of the 
three mixtures on separate graphs for w/c versus: 

 
7-day flexural strength 
14-day flexural strength 
28-day flexural strength 

 
7-day compressive strength 
14-day compressive strength 
28-day compressive strength 

 
f.  From these graphs select a w/c that will produce a mixture giving a 28-day flexural 

strength equal to the required strength determined in accordance with paragraph 
"Average Flexural Strength Required for Mixtures". 

 
g.  Using the above selected w/c, select from the graphs the expected 7, 14, and 28-day 

flexural strengths and the expected 7, 14, and 28-day compressive strengths for 
the mixture. 

 
h.  From the above expected strengths for the selected mixture determine the following 

Correlation Ratios: 
 

(1)  Ratio of the 14-day compressive strength of the selected mixture to the 28-day 
flexural strength of the mixture (for acceptance). 
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(2)  Ratio of the 7-day compressive strength of the selected mixture to the 28-day 
flexural strength of the mixture (for CQC control). 

 
i.  If there is a change in materials, additional mixture design studies shall be made 

using the new materials and new Correlation Ratios shall be determined. 
 

j.  No concrete pavement shall be placed until the Contracting Officer has approved the 
Contractor's mixture proportions. 

 
2.11.3 Contractor Quality Control for Average Flexural Strength 
 

The Contractor's day to day production shall be Controlled (CQC) in accordance with the 
criteria herein, in the following subparagraphs, and in paragraph. 'Concrete Strength Testing 
for CQC'.  This is entirely different from the acceptance requirements of paragraph 'Concrete 
Strength for Final Acceptance', and it is mandatory that both sets of requirements must be 
met.  If at any time, the 'equivalent average 28-day flexural strength', for any lot, as 
determined by correlation with results of 7-day compressive test specimens, is 69 psi or more 
below the 'required equivalent average 28-day flexural strength', as specified below, the 
paving operation shall be stopped and the Contractor shall take necessary steps to improve 
the mixture proportioning, materials, or the batching and mixing to increase the strength.  The 
paving operations shall not recommence until the Contracting Officer has approved the 
Contractor's Proposed changes in writing. 

 
2.11.3.1   Average CQC Flexural Strength Required for Mixtures 
 

In order to ensure meeting, the strength requirements specified in paragraph SPECIFIED 
CONCRETE STRENGTH AND OTHER PROPERTIES, during production, the mixture 
proportions selected during mixture proportioning studies and used during construction shall 
produce a required average CQC flexural strength exceeding the specified strength, R, by the 
amount indicated below.  This required average CQC flexural strength, Ra, will be used only 
for CQC operations as specified in paragraph TESTING AND INSPECTION FOR 
CONTRACTOR QUALITY CONTROL and as specified in the previous paragraph.  During 
production, the required Ra shall be adjusted (increased or decreased), as appropriate and 
as approved, based on the standard deviation of equivalent 28-day strengths being attained 
during paving. 

 
a.  From Previous Test Records:  Where a concrete production facility has previous test 

records, a standard deviation shall be established in accordance with the applicable 
provisions of ACI 214.3R.  Test records from which a standard deviation is 
calculated shall represent materials, quality control procedures, and conditions 
similar to those expected, shall represent concrete produced to meet a specified 
flexural strength or strengths within 150 psi of the 28-day flexural strength specified 
for the proposed work, and shall consist of at least 30 consecutive tests.  A strength 
test shall be the average of the strengths of two specimens made from the same 
sample of concrete and tested at 90 days.  Required average CQC flexural 
strength, Ra, used as the basis for selection of concrete proportions shall be the 
value from the equation that follows, using the standard deviation as determined 
above: 
 
Ra = R + 1.34S 

 



02002/AE/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02753(R)-40 R0003 

Where:  S    = standard deviation 
R    = specified flexural strength 
Ra = required average flexural strength 
 
Where a concrete production facility does not have test records meeting the 
requirements above but does have a record based on 15 to 29 consecutive tests, a 
standard deviation shall be established as the product of the calculated standard 
deviation and a modification factor from the following table: 

 
                                          MODIFICATION FACTOR 
          NUMBER OF TESTS                FOR STANDARD DEVIATION 
               15                                 1.16 
               20                                 1.08 
               25                                 1.03 
            30 or more                            1.00 
 

b.  Without Previous Test Records:  When a concrete production facility does not have 
sufficient  field strength test records for calculation of the standard deviation, the 
required average strength, Ra, shall be determined by adding 15 percent to the 
specified flexural strength, R. 

 
3 EXECUTION 
 
3.1 PREPARATION FOR PAVING 
 

Before commencing paving, the following shall be performed.  Surfaces to receive concrete 
shall be prepared as specified below.  If used, forms shall be in place, cleaned, coated, and 
adequately supported.  Any reinforcing steel needed shall be at the paving site.  All 
transporting and transfer equipment shall be ready for use, clean, and free of hardened 
concrete and foreign material.  Equipment for spreading, consolidating, screeding, finishing, 
and texturing concrete shall be at the paving site, clean and in proper working order.  All 
equipment and material for curing and for protecting concrete from weather or mechanical 
damage shall be at the paving site, in proper working condition, and in sufficient amount for 
the entire placement.  When hot, windy conditions during paving appear probable, equipment 
and material shall be at the paving site to provide windbreaks, shading, fogging, or other 
action to prevent plastic shrinkage cracking or other damaging drying of the concrete. 

 
3.2 CONDITIONING OF UNDERLYING MATERIAL 
 
3.2.1 General Procedures 
 

Underlying material (base course) upon which concrete is to be placed shall be clean, damp, 
and free from debris, waste concrete or cement, frost, ice, and standing or running water.  
Prior to setting forms or placement of concrete, the underlying material shall be well drained 
and shall have been satisfactorily graded and uniformly compacted in accordance with the 
applicable Section of these specifications.  The surface of the subgrade or base course shall 
be tested as to crown, elevation, and density in advance of setting forms or of concrete 
placement using slip-form techniques.  High areas shall be trimmed to proper elevation.  Low 
areas shall be filled and compacted to a condition similar to that of surrounding grade, or filled 
with concrete monolithically with the pavement.  Where low areas are filled with concrete, the 
areas shall be marked, as approved, and cores for thickness determinations as required by 
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paragraph, Flexural Strength and Thickness shall not be drilled in those areas.  Any 
underlying material disturbed by construction operations shall be reworked and recompacted 
to specified density immediately in front of the paver.  If a slipform paver is permitted and is 
used, the same underlying material under the paving lane shall be continued beyond the 
edge of the lane a sufficient distance and shall be thoroughly compacted and true to grade to 
provide a suitable trackline for the slipform paver and firm support for the edge of the paving 
lane.  Where an open-graded granular base is required under the concrete, the Contractor 
shall select paving equipment and procedures which will operate properly on the base course 
without causing displacement or other damage. 

 
3.2.2 Traffic on Underlying Material 
 

After the underlying material has been prepared for concrete placement, no equipment shall 
be permitted thereon.  Subject to specific approval, crossing of the prepared subgrade or 
base course at specified intervals for construction purposes may be permitted, provided 
rutting or indentations do not occur; however, if traffic has been allowed to use the prepared 
subgrade or base course, the surface shall be reworked and reprepared to the satisfaction of 
the Contracting Officer before concrete is placed. 

 
3.3 WEATHER LIMITATIONS 
 
3.3.1 Placement and Protection During Inclement Weather 
 

The Contractor shall not commence placing operations when heavy rain or other damaging 
weather conditions appear imminent.  At all times when placing concrete, the Contractor shall 
maintain on-site sufficient waterproof cover and means to rapidly place it over all unhardened 
concrete or concrete that might be damaged by rain.  Placement of concrete shall be 
suspended whenever rain or other damaging weather commences to damage the surface or 
texture of the placed unhardened concrete, washes cement out of the concrete, or changes 
the water content of the surface concrete.  All unhardened concrete shall be immediately 
covered and protected from the rain or other damaging weather.  Any pavement damaged by 
rain or other weather shall be completely removed and replaced at the Contractor's expense 
as specified in paragraph, Repair, Removal, Replacement of Slabs. 

 
3.3.2 Paving in Hot Weather 
 

When the ambient temperature during paving is expected to exceed 90 degrees F the 
concrete shall be properly placed and finished in accordance with procedures previously 
submitted and as specified herein.  The concrete temperature at time of delivery to the forms 
shall not exceed the temperature shown in the table below when measured in accordance 
with ASTM C 1064/C 1064M.  Cooling of the mixing water or aggregates or placing in the 
cooler part of the day may be required to obtain an adequate placing temperature.  An 
approved retarder may be used to facilitate placing and finishing.  Steel forms and reinforcing 
shall be cooled as approved prior to concrete placement when steel temperatures are greater 
than 120 degrees F.  Transporting and placing equipment shall be cooled or protected if 
necessary to maintain proper concrete-placing temperature.  Concrete shall be placed 
continuously and rapidly at a rate of not less than 100 feet of paving lane per hour.  The 
finished surfaces of the newly laid pavement shall be kept damp by applying a fog spray 
(mist) with approved spraying equipment until the pavement is covered by the curing medium.  
If necessary, wind screens shall be provided to protect the concrete from an evaporation rate 
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in excess of 0.2 lb./square foot per hour, as determined by method shown in Figure 2.1.5 of 
ACI 305R. 

 
Maximum Allowable Concrete Placing Temperature 

 
    Relative Humidity, Percent,          Maximum Allowable Concrete 
    During Time of Concrete Placement    Temperature in Degrees F 
   ___________________________________   _____________________________ 
         Greater than 60                             90 
              40-60                                  85 
           Less than 40                              80 
   
3.3.3 Prevention of Plastic Shrinkage Cracking 
 

During hot weather with low humidity, and particularly with appreciable wind, the Contractor 
shall develop and institute measures to prevent plastic shrinkage cracks from developing.  
Particular care shall be taken if plastic shrinkage cracking is potentially imminent and 
especially if it has developed during a previous placement.  Periods of high potential for 
plastic shrinkage cracking can be anticipated by use of Fig. 2.1.5 of ACI 305R.  In addition to 
the protective measures specified in the previous paragraph, the concrete placement shall be 
further protected by erecting shades and windbreaks and by applying fog sprays of water, 
sprinkling, ponding, or wet covering.  When such water treatment is stopped, curing 
procedures shall be immediately commenced.  Plastic shrinkage cracks that occur shall be 
filled by injection of epoxy resin as directed, after the concrete hardens.  Plastic shrinkage 
cracks shall never be troweled over or filled with slurry. 

 
3.3.4 Paving in Cold Weather 
 

Special protection measures, as submitted and approved, and as specified herein, shall be 
used if freezing temperatures are anticipated before the expiration of the specified curing 
period.  The ambient temperature of the air at the placing site and the temperature of 
surfaces to receive concrete shall be not less 40 degrees F.  However, placement may begin 
when both the ambient temperature and the temperature of the underlying material are at 
least 35 debrees F and rising.  When the ambient temperature is less than 50 degrees F the 
temperature of the concrete when placed shall be not less than 50 degrees F nor more than 
75 degrees F.  Heating of the mixing water or aggregates will be required to regulate the 
concrete placing temperature.  Materials entering the mixer shall be free from ice, snow, or 
frozen lumps.  Salt, chemicals or other materials shall not be incorporated in the concrete to 
prevent freezing.  Upon written approval, chemical admixture conforming to ASTM C 494 
Type C or E may be used provided it contains no calcium chloride.  Calcium chloride shall not 
be used at any time.  Covering and other means shall be provided for maintaining the 
concrete at a temperature of at least 50 degrees F for not less than 72 hours after placing, 
and at a temperature above freezing for the remainder of the curing period.  Pavement 
damaged by freezing shall be completely removed and replaced at the Contractor's expense 
as specified in paragraph REPAIR, REMOVAL, REPLACEMENT OF SLABS. 

 
3.4 CONCRETE PRODUCTION 
 

Batching, mixing, and transporting equipment shall have a capacity sufficient to maintain a 
continuous, uniform forward movement of the paver of not less than 2.5 feet per minute.  
Concrete shall be deposited in front of the paver within 45 minutes from the time cement has 
been charged into the mixing drum, except that if the ambient temperature is above 90 
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degrees F the time shall be reduced to 30 minutes.  No water shall be added to the concrete 
after it is batched except that, if truck mixers are permitted, water may be added at the paving 
site to adjust the slump as approved, provided the maximum allowable w/c is not exceeded.  
Such water shall be injected under pressure as described in subparagraph, Truck Mixers.  
Every load of concrete delivered to the paving site shall be accompanied by a batch ticket 
from the operator of the batching plant.  Tickets shall be on approved forms and shall show at 
least the mass, or volume, of all ingredients in each batch delivered, the water meter and 
revolution meter reading on truck mixers and the time of day.  Tickets shall be delivered to the 
placing foreman who shall keep them on file and deliver them to the Government weekly. 

 
3.4.1 Batching and Mixing Concrete 
 

The batching and mixing equipment and the operation thereof shall conform to the 
requirements of paragraph EQUIPMENT and as specified herein.  All equipment shall be kept 
clean and in operable condition at all times.  Scale pivots and bearings shall be kept clean 
and free of rust.  Any equipment which fails to perform as specified shall immediately be 
removed from use until properly repaired and adjusted, or replaced. 

 
3.4.2 Transporting and Transfer - Spreading Operations 
 

The transporting and transfer equipment and the operation thereof shall conform to the 
requirements of paragraph EQUIPMENT and as specified herein.  All equipment shall be kept 
clean and in operable condition at all times.  Non-agitating equipment shall be used only on 
smooth roads and for haul time less than 15 minutes at all times during the work day.  No 
transporting equipment shall be allowed to operate on the prepared and compacted 
underlying material in front of the paver-finisher.  An approved transfer spreader may be used 
to transfer the concrete from hauling equipment outside the paving lane and to spread it 
evenly and strike it off to approximate grade in front of the paver-finisher.  If a transfer 
spreader is not used, a travelling surge hopper shall be used to accept the concrete from the 
transporting equipment, store it as necessary, and feed it evenly across the paving lane at a 
depth which permits the paver to operate efficiently and at a rate that permits the paver to 
have a continuous forward movement.  Concrete shall be deposited as close as possible to 
its final position in the paving lane.  All equipment shall be operated to discharge and transfer 
concrete without segregation.  In no case shall dumping of concrete in discrete piles be 
permitted.  No transfer or spreading operation which requires the use of front-end loaders, 
dozers, or similar equipment to distribute the concrete will be permitted.  All batching and 
mixing, transporting, transferring, paving, and finishing shall be properly coordinated and 
controlled such that the paver-finisher has a continuous forward movement at a reasonably 
uniform speed from beginning to end of each paving lane, except for inadvertent equipment 
breakdown.  Failure to achieve this shall require the Contractor to halt operations, regroup, 
and modify operations to achieve this requirement. 

 
3.5 PAVING 
 
3.5.1 General Requirements 
 

The paving and finishing equipment and the operation thereof shall conform to the 
requirements of paragraph EQUIPMENT and as specified herein.  All equipment shall be kept 
clean and properly operable at all times.  Pavement shall be constructed with paving and 
finishing equipment utilizing rigid fixed forms or by use of slipform paving equipment.  Paving 
and finishing equipment and procedures shall be capable of constructing paving lanes of the 
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required width at a rate of at least 100 feet of paving lane per hour on a routine basis.  Paving 
equipment and its operation shall be controlled, and coordinated with all other operations, 
such that the paver-finisher has a continuous forward movement, at a reasonably uniform 
speed, from beginning to end of each paving lane, except for inadvertent equipment 
breakdown.  Workmen with foreign material on their footwear or construction equipment that 
might deposit foreign material shall not be permitted to walk or operate in the plastic concrete. 

 
3.5.2 Consolidation 
 

Concrete shall be consolidated with the specified type of lane-spanning, gang-mounted, 
mechanical, immersion type vibrating equipment mounted in front of the paver, 
supplemented, in rare instances as specified, by hand-operated vibrators.  Gang-mounted 
vibrator spuds shall be spaced so as to thoroughly consolidate the entire paving lane, but not 
more than 30 inch spacing, and with the outside vibrators not more than 12 inches from the 
edge of the lane.  The vibrators shall be inserted into the concrete to a depth that will provide 
the best full-depth consolidation but not closer to the underlying material than 2 inches.  The 
vibrators or any tamping units in front of the paver shall be automatically controlled so that 
they shall be stopped immediately as forward motion ceases.  Excessive vibration shall not 
be permitted.  If the vibrators cause visible tracking in the paving lane, the paving operation 
shall be stopped and equipment and operations modified to prevent it.  Concrete in small, 
odd-shaped slabs or in isolated locations inaccessible to the gang-mounted vibration 
equipment shall be vibrated with an approved hand-operated immersion vibrator.  Vibrators 
shall not be used to transport or spread the concrete.  Hand-operated vibrators shall not be 
operated in the concrete at one location for more than 20 seconds.  For each paving train, at 
least one additional vibrator spud, or sufficient parts for rapid replacement and repair of 
vibrators shall be maintained at the paving site at all times.  Any evidence of inadequate 
consolidation (honeycomb along the edges, large air pockets, or any other evidence) shall 
require the immediate stopping of the paving operation and approved adjustment of the 
equipment or procedures. 

 
3.5.3 Operation 
 

When the paver approaches a header at the end of a paving lane, a sufficient amount of 
concrete shall be maintained ahead of the paver to provide a roll of concrete which will spill 
over the header.  The amount of extra concrete shall be sufficient to prevent any slurry that is 
formed and carried along ahead of the paver from being deposited adjacent to the header.  
The spud vibrators in front of the paver shall be brought as close to the header as possible 
before they are lifted.  Additional consolidation shall be provided adjacent to the headers by 
hand-manipulated vibrators.  When the paver is operated between or adjacent to previously 
constructed pavement (fill-in lanes), provisions shall be made to prevent damage to the 
previously constructed pavement.  Transversely oscillating screeds and extrusion plates shall 
overlap the existing pavement the minimum possible, but in no case more than 8 inches.  
These screeds or extrusion plates shall be electronically controlled from the previously placed 
pavement so as to prevent them from applying pressure to the existing pavement and to 
prevent abrasion of the pavement surface.  The overlapping area of existing pavement 
surface shall at all times be kept completely free of any loose or bonded foreign material as 
the paver-finisher operates across it.  When the paver travels on existing pavement, approved 
provisions shall be made to prevent damage to the existing pavement.  Pavers using 
transversely oscillating screeds shall not be used to form fill-in lanes that have widths less 
than a full width for which the paver was designed or adjusted. 
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3.5.4 Required Results 
 

The paver-finisher, and its gang-mounted vibrators, together with its operating procedures 
shall be adjusted and operated and coordinated with the concrete mixture being used to 
produce a thoroughly consolidated slab throughout, true to line and grade within specified 
tolerances.  The screed or the extrusion plate shall be properly adjusted to produce a 
pavement surface true to line and grade.  Any necessary adjustment to compensate for 
surging behind the screed or for inadequate height of surface after paving shall be carefully 
made and checked frequently.  The paver-finishing operation shall produce a surface finish 
free of irregularities, tears, voids of any kind, and any other discontinuities.  It shall produce 
only a very minimum of paste at the surface; never more than 3/32-inch cover over the top 
layer of coarse aggregate.  The paver-finisher shall make only one pass across the 
pavement; multiple passes will not be permitted.  The equipment and its operation shall 
produce a finished surface requiring no hand finishing other than the use of cutting 
straightedges, except in very infrequent instances.  If any equipment or operation fails to 
produce the above results, the paving shall be stopped, the equipment shall be replaced or 
properly adjusted, the operation shall be appropriately modified, or the mixture proportions 
modified, in order to produce the required results before recommencing paving.  No water, 
other than true fog sprays (mist) as specified in paragraph, Prevention of Plastic Shrinkage 
Cracking, shall be applied to the concrete or the concrete surface during paving and finishing. 

 
3.5.5 Fixed Form Paving 
 

Paving equipment for fixed-form paving and the operation thereof shall conform to the 
requirements of paragraph EQUIPMENT, all requirements specified above under paragraph 
PAVING and as specified herein. 

 
3.5.5.1 Forms for Fixed-Form Paving 
 

a.  Forms shall be steel, except that wood forms may be used for curves having a radius 
of 150 feet or less, and for fillets.  Forms shall be equal in depth to the edge 
thickness of the slab as shown on the drawings.  Forms shall be in one piece for 
the full depth required, except as permitted below.  Under no conditions shall forms 
be adjusted by filling or excavating under the forms to an elevation other than the 
bottom of the pavement slab.  Where the project requires several different slab 
thicknesses, forms may be built up with metal or wood to provide an increase in 
depth of not more than 25 percent.  The required form depth may be obtained by 
securely bolting or welding to the bottom of the form a tubular metal section of the 
proper thickness or by securely bolting wood planks to the bottom of the form.  The 
tubular metal section or wood planks shall completely cover the underside of the 
base of the form and shall extend beyond the edge of the base a sufficient distance 
to provide the necessary stability.  The base width of the one-piece form, or built-up 
form, shall be not less than eight-tenths of the vertical height of the form, except 
that forms 8 inches or less in vertical height shall have a base width not less than 
the vertical height of the form. Forms shall not be built-up by adding to the top.  The 
top surface of each form section shall not vary more than 1/16 inch in 12 feet from 
a true line.  The face of the form shall not vary more than 3/16 inch in 12 feet from a 
true plane.  Forms with battered top surfaces or distorted faces or bases shall be 
removed from the project.  Where keyway forms are required, they shall be rigidly 
attached to the main form so no displacement can take place.  Metal keyway forms 
shall be tack-welded to steel forms.  Keyway forms shall be so aligned that there is 
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no variation over 1/4 inch either vertically or horizontally, when tested with a 12 foot 
template after forms are set, including tests across form joints. 

 
b.  Steel forms shall be furnished in sections not less than 10 feet in length, except that 

on curves having a radius of 150 fet or less, the length of the sections shall be 5 
feet unless the sections are flexible or curved to the proper radius.  Each 10-foot 
length of form shall be provided with at least three form braces and pin sockets so 
spaced that the form will be rigidly braced throughout its length.  Lock joints 
between form sections shall be free from play or movement.  Forms shall be free of 
warps, bends, or kinks. 

 
c.  Wood forms for curves and fillets shall be made of well-seasoned, surfaced plank or 

plywood, straight, and free from warp or bend.  Wood forms shall be adequate in 
strength and rigidly braced. 

 
d.  The forms shall be set on firm material cut true to grade so that each form section 

when placed will be firmly in contact with the underlying layer for its entire length 
and base width.  Underlying material shall be thoroughly compacted and trimmed to 
grade before forms are set in place.  Setting forms on blocks or on built-up spots of 
underlying material will be not permitted under any condition.  The form sections 
shall be staked into position and tightly locked together.  The length of pins and 
quantity provided in each section shall be sufficient to hold the form at the correct 
line and grade.  When tested with a straightedge, the top of the installed form shall 
conform to the requirements specified for the finished surface of the concrete, and 
the longitudinal axis of the upstanding leg shall not vary more than 1/4 inch from 
the straightedge.  Conformity to the alignment and grade elevations shown on the 
drawings shall be checked and necessary corrections shall be made immediately 
prior to placing the concrete.  Forms shall be set well in advance of concrete 
placement.  The forms shall be cleaned and oiled each time before concrete is 
placed.  No concrete shall be placed until setting of forms has been checked and 
approved by the CQC team. 

 
3.5.5.2 Form Removal 
 

Forms shall remain in place at least 12 hours after the concrete has been placed.  When 
conditions are such that the early strength gain of the concrete is delayed, the forms shall be 
left in place for a longer time, as directed.  Forms shall be removed by procedures that do not 
injure the concrete.  Bars or heavy metal tools shall not be used directly against the concrete 
in removing the forms.  Any concrete found to be defective after form removal shall be 
repaired promptly, using procedures specified hereinafter or as directed. 

 
3.5.6 Slipform Paving 
 
3.5.6.1 General 
 

Paving equipment for slipform paving and the operation thereof shall conform to the 
requirement of paragraph EQUIPMENT, all requirements specified above in subparagraphs, 
General, Consolidation, Operation, and Required Results, and as specified herein.  The 
slipform paver shall shape the concrete to the specified and indicated cross section, meeting 
all tolerances, in one pass.  The slipform paver shall finish the surface and edges so that only 
a very minimum isolated amount of hand finishing is required.  If the paving operation does 
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not meet the above requirements and the specified tolerances, the operation shall be 
immediately stopped, and the Contractor shall regroup and replace or modify any equipment 
as necessary, modify paving procedures or modify the concrete mix, in order to resolve the 
problem.  The slipform paver shall be automatically electronically controlled from a taut wire 
guideline for horizontal alignment and on both sides from a taut wire guideline for vertical 
alignment, except that electronic control from a ski operating on a previously constructed 
adjoining lane shall be used where applicable for either or both sides.  Automatic, electronic 
controls for vertical alignment shall always be used on both sides of the lane.  Control from a 
slope-adjustment control or control operating from the underlying material shall never be 
used.  If approved by the Contracting Officer after a preconstruction demonstration, automatic 
laser controls may be used in lieu of or to supplement the taut wire guidelines.  Side forms on 
slipform pavers shall be properly adjusted so that the finished edge of the paving lane meets 
all specified tolerances.  Dowels in longitudinal construction joints shall be installed as 
specified below.  The installation of these dowels by dowel inserters attached to the paver or 
by any other means of inserting the dowels into the plastic concrete shall not be permitted.   

 
3.5.6.2 Guideline for Slipform Paving 
 

Guidelines shall be accurately and securely installed well in advance of concrete placement.  
Supports shall be provided at necessary intervals to eliminate all sag in the guideline when 
properly tightened.  The guideline shall be high strength wire set with sufficient tension to 
remove all sag between supports.  Supports shall be securely staked to the underlying 
material or other provisions made to ensure that the supports will not be displaced when the 
guideline is tightened or when the guideline or supports are accidentally touched by workmen 
or equipment during construction.  The appliances for attaching the guideline to the supports 
shall be capable of easy adjustment in both the horizontal and vertical directions.  When it is 
necessary to leave gaps in the guideline to permit equipment to use or cross underlying 
material, provisions shall be made for quickly and accurately replacing the guideline without 
any delay to the forward progress of the paver.  Supports on either side of the gap shall be 
secured in such a manner as to avoid disturbing the remainder of the guideline when the 
portion across the gap is positioned and tightened.  The guideline across the gap and 
adjacent to the gap for a distance of 200 feet shall be checked for horizontal and vertical 
alignment after the guideline across the gap is tightened.  Vertical and horizontal positioning 
of the guideline shall be such that the finished pavement shall conform to the alignment and 
grade elevations shown on the drawings within the specified tolerances for grade and 
smoothness.  The specified tolerances are intended to cover only the normal deviations in the 
finished pavement that may occur under good supervision and do not apply to setting of the 
guideline.  The guideline shall be set true to line and grade. 

 
3.5.6.3 Laser Controls 
 

If the Contractor proposes to use any type of automatic laser controls, a detailed description 
of the system shall be submitted and a trial field demonstration shall be performed in the 
presence of the Contracting Officer at least one week prior to start of paving.  Approval of the 
control system will be based on the results of the demonstration and on continuing 
satisfactory operation during paving. 

 
3.5.7 Placing Reinforcing Steel 
 

The type and amount of steel reinforcement shall be as shown on the drawings.  For 
pavement thickness of 12 inches or more, the reinforcement steel shall be installed by the 
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strike-off method wherein a layer of concrete is deposited on the underlying material, 
consolidated, and struck to the indicated elevation of the steel reinforcement.  The 
reinforcement shall be laid upon the pre-struck surface, and the remaining concrete shall then 
be placed and finished in the required manner.  When placement of the second lift causes the 
steel to be displaced horizontally from its original position, provisions shall be made for 
increasing the thickness of the first lift and depressing the reinforcement into the unhardened 
concrete to the required elevation.  The increase in thickness shall be only as necessary to 
permit correct horizontal alignment to be maintained.  Any portions of the bottom layer of 
concrete that have been placed more than 30 minutes without being covered with the top 
layer shall be removed and replaced with newly mixed concrete without additional cost to the 
Government.  For pavements less than 12 inches thick, the reinforcement shall be positioned 
on suitable chairs securely fastened to the subgrade prior to concrete placement.  Concrete 
shall be vibrated after the steel has been placed.  Regardless of placement procedure, the 
reinforcing steel shall be free from coatings which could impair bond between the steel and 
concrete, and laps in the reinforcement shall be as indicated.  In lieu of the above, automatic 
reinforcement depressing attachments may be used to position the reinforcement, either bar 
mats or welded wire fabric, provided the entire operation is approved by the Contracting 
Officer.  Regardless of the equipment or procedures used for installing reinforcement, the 
Contractor shall ensure that the entire depth of concrete is adequately consolidated.   

 
3.5.8 Placing Dowels 
 

The method used in installing and holding dowels in position shall ensure that the error in 
alignment of any dowel from its required alignment after the pavement has been completed 
will not be greater than 1/8 in. per ft.  Except as otherwise specified below, location of dowels 
shall be within a horizontal tolerance of plus or minus 5/8 inch.  The Contractor shall furnish 
an approved template for checking the alignment and position of the dowels.  The portion of 
each dowel intended to move within the concrete or expansion cap shall be painted with one 
coat of the specified paint.  When dry, the painted portion shall be wiped clean and coated 
with a thin, even film of lubricating oil before the concrete is placed.  Pipe used as dowels 
shall be filled with a stiff sand-asphalt mixture or portland-cement mortar.  Dowels in joints 
shall be omitted when the center of the dowel is located within a horizontal distance from an 
intersecting joint equal to or less than one-fourth of the slab thickness.  Dowels shall be 
installed as specified in the following subparagraphs. 

 
3.5.8.1 Contraction Joints 
 

Dowels in longitudinal and transverse contraction joints within the paving lane shall be held 
securely in place, as indicated, by means of rigid metal frames or basket assemblies of an 
approved type.  The assemblies shall consist of a framework of metal bars or wires  arranged 
to provide rigid support for the dowels throughout the paving operation, with a minimum of 
four continuous bars or wires extending along the joint line.  The dowels shall be welded to 
the assembly or held firmly by mechanical locking arrangements that will prevent them from 
rising, sliding out, or becoming distorted during paving operations.  The basket assemblies 
shall be held securely in the proper location by means of suitable pins or anchors.  At the 
Contractor's option, in lieu of the above, dowels in contraction joints shall be installed near the 
front of the paver by insertion into the plastic concrete using approved equipment and 
procedures.  Approval will be based on the results of a preconstruction demonstration which 
the Contractor shall conduct, showing that the dowels are installed within specified 
tolerances. 
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3.5.8.2 Construction Joints-Fixed Form Paving 
 

Installation of dowels shall be by the bonded-in-place method.  Installation by removing and 
replacing in preformed holes will not be permitted.  Dowels shall be prepared and placed 
across joints where indicated, correctly aligned, and securely held in the proper horizontal 
and vertical position during placing and finishing operations, by means of devices fastened to 
the forms.  The spacing of dowels in construction joints shall be as indicated, except that, 
where the planned spacing cannot be maintained because of form length or interference with 
form braces, closer spacing with additional dowels shall be used. 

 
3.5.8.3 Dowels Installed in Hardened Concrete 
 

Dowels installed in hardened concrete, such as in longitudinal construction joints for slipform 
paving, in joints between new and existing pavement, and similar locations, shall be installed 
by bonding the dowels into holes drilled into the hardened concrete.  The installation of 
dowels in longitudinal construction joints by dowel inserters attached to a slipform paver or by 
any other means of inserting the dowels into the plastic concrete shall not be permitted.  
However, when paving two lanes together with a longitudinal contraction joint between, any 
dowels required may be installed in this joint with an approved inserter.  Holes approximately 
1/8 inch greater in diameter than the dowels shall be drilled into the hardened concrete with 
rotary core drills to receive the dowels.  In lieu of rotary drills, the contractor may use 
percussion drills, provided that spalling at the collar of the hole does not occur.  Regardless of 
the type of drill used, the drill shall be held rigidly in exact alignment by means of a stable jig 
or framework, solidly supported; gang drills meeting this are acceptable.  Any damage to the 
concrete face during drilling shall be repaired as directed; continuing damage shall require 
modification of the equipment and operation.  Dowels shall be bonded in the drilled holes 
using epoxy resin.  Epoxy resin shall be injected at the back of the hole before installing the 
dowel and extruded to the collar during insertion of the dowel so as to completely fill the void 
around the dowel.  Application by buttering the dowel shall not be permitted.  The dowels 
shall be held in alignment at the collar of the hole, after insertion and before the grout 
hardens, by means of a suitable metal or plastic collar fitted around the dowel.  The vertical 
alignment of the dowels shall be checked by placing a straightedge on the surface of the 
pavement over the top of the dowel and measuring the vertical distance between the 
straightedge and the beginning and ending point of the exposed part of the dowel.  The 
horizontal alignment shall be checked with a framing square.  Dowels required to be installed 
in any joints between new and existing concrete shall be grouted in holes drilled in the 
existing concrete, all as specified above.   

 
3.6 FINISHING 
 

The finishing machine, or paver-finisher, shall meet all requirements specified in paragraph 
EQUIPMENT and herein.  Finishing operations shall be a continuing part of placing 
operations starting immediately behind the strike-off of the paver and the machines shall be 
designed and operated to strike off, screed, and consolidate the concrete.  Initial finishing 
shall be provided by the transverse screed or extrusion plate.  The sequence of operations 
shall be transverse finishing, longitudinal machine floating if used, straightedge finishing, 
texturing, and then edging of joints.  Finishing shall be by the machine method.  The hand 
method shall be used only infrequently and only on isolated areas of odd slab widths or 
shapes and in the event of a breakdown of the mechanical finishing equipment.  When 
approved, the hand finishing method may also be used for separate, isolated slabs during 
removal and replacement type repair operations. Supplemental hand finishing for machine 
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finished pavement shall be kept to an absolute minimum.  Equipment to be used for 
supplemental hand finishing shall primarily be 10 to 12 feet cutting straightedges; only very 
sparing use of bull floats shall be allowed.  Any machine finishing operation which requires 
appreciable hand finishing, other than a moderate amount of straightedge finishing, shall be 
immediately stopped and proper adjustments made or the equipment replaced.  Every effort 
shall be made to prevent bringing excess paste to the surface and any operations which 
produce more than 3/32 inch of paste (mortar, water, laitance, etc.) over the top layer of 
coarse aggregate shall be halted immediately and the equipment, mixture, or procedures 
modified as necessary.  Compensation shall be made for surging behind the screeds or 
extrusion plate and settlement during hardening and care shall be taken to ensure that paving 
and finishing machines are properly adjusted so that the finished surface of the concrete (not 
just the cutting edges of the screeds) will be at the required line and grade.  Surface checks 
shall be made regularly and paving operations immediately halted and adjustments made 
whenever compensation is inadequate.  Screed and float adjustments of the machines shall 
be checked at the start of each day's paving operations and more often if required.  Machines 
that cause frequent delays due to mechanical failure shall be replaced.  When machines ride 
the edge of a previously constructed slab, the edge shall be kept clean and provision shall be 
made to protect the surface of the slab.  Clary screeds, "bridge deck" finishers, or other 
rotating pipe or tube type equipment will not be permitted.  Finishing equipment and tools 
shall be maintained clean and in an approved condition.  At no time shall water be added to 
the surface of the slab with the finishing equipment or tools, or in any other way, except for 
fog (mist) sprays specified to prevent plastic shrinkage cracking. 

 
3.6.1 Longitudinal Floating 
 

When the equipment contains a mechanical, longitudinal, oscillating float, the float shall be 
operated to smooth and finish the pavement immediately behind the transverse screed or 
extrusion plate.  The float shall be operated maintaining contact with the surface at all times.  
Care shall be taken to prevent working paste to the surface in excess of the amount specified 
above. 

 
3.6.2 Other Types of Finishing Equipment 
 

Concrete finishing equipment of types other than those specified above may be used on a 
trial basis, when specifically approved, except that rotating pipe or tubes or bridge deck 
finishers will not be permitted.  Approval will be given after demonstration on a test section 
prior to start of construction, and provided the Contracting Officer determines that the 
pavement produced is better than that produced by the specified equipment.  The use of 
equipment that fails to produce finished concrete of the required quality, using concrete 
proportions and slump as specified, shall be discontinued, and the concrete shall be finished 
with specified equipment and in the manner specified above.  Vibrating screeds or pans shall 
be used only for isolated slabs where hand finishing is permitted as specified, and only where 
specifically approved.  Slipform paving equipment shall not be operated on fixed forms unless 
approved in writing prior to use. 

 
3.6.3 Machine Finishing With Fixed Forms 
 

The machine shall be designed to ride the forms and shall be operated to screed and 
consolidate the concrete.  Machines that cause displacement of the forms shall be replaced.  
The machine shall make only one pass over each area of pavement.  If the equipment and 
procedures do not produce a surface of uniform texture, true to grade, in one pass, the 
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operation shall be immediately stopped and the equipment, mixture, and procedures adjusted 
as necessary. 

 
3.6.4 Machine Finishing With Slipform Pavers 
 

The slipform paver shall be operated so that only a very minimum of additional finishing work 
is required to produce pavement surfaces and edges meeting the specified tolerances.  Any 
equipment or procedure that fails to meet these specified requirements shall immediately be 
replaced or modified as necessary.  A self-propelled nonrotating pipe float may be used if the 
Contractor desires while the concrete is still plastic, to remove minor irregularities and score 
marks.  The pipe float shall be 6 to 10 inches in diameter and sufficiently long to span the full 
paving width when oriented at an angle of approximately 60 degrees with the center line.  
Only one pass of the pipe float shall be allowed.  If there is sufficient concrete slurry or fluid 
paste on the surface that it runs over the edge of the pavement, the paving operation shall be 
immediately stopped and the equipment, mixture, or operation modified to prevent formation 
of such slurry.  Any slurry which does run down the vertical edges shall be immediately 
removed by hand, using stiff brushes or scrapers.  No slurry, concrete or concrete mortar 
shall be used to build up along the edges of the pavement to compensate for excessive edge 
slump, either while the concrete is plastic or after it hardens.  Slabs having areas of edge 
slump in excess of the specified tolerances shall be removed and replaced in accordance 
with paragraph, REPAIR, REMOVAL, REPLACEMENT OF SLABS; repair operations on such 
areas will not be permitted. 

 
3.6.5 Surface Correction and Testing 
 

After all other finishing is completed but while the concrete is still plastic, minor irregularities 
and score marks in the pavement surface shall be eliminated by means of cutting 
straightedges.  Such straightedges shall be 12 feet in length and shall be operated from the 
sides of the pavement and from bridges.  A straightedge operated from the side of the 
pavement shall be equipped with a handle 3 feet longer than one-half the width of the 
pavement.  The surface shall then be tested for trueness with a straightedge held in 
successive positions parallel and at right angles to the center line of the pavement, and the 
whole area covered as necessary to detect variations.  The straightedge shall be advanced 
along the pavement in successive stages of not more than one-half the length of the 
straightedge.  Depressions shall be immediately filled with freshly mixed concrete, struck off, 
consolidated, and refinished.  Projections above the required elevation shall also be struck off 
and refinished.  The straightedge testing and finishing shall continue until the entire surface of 
the concrete is free from observable departure from the straightedge and conforms to the 
surface requirements specified in paragraph ACCEPTABILITY OF WORK AND PAYMENT 
ADJUSTMENTS.  Long-handled, flat bull floats shall be used very sparingly and only as 
necessary to correct minor, scattered surface defects.  If frequent use of bull floats is 
necessary, the paving operation shall be stopped and the equipment, mixture or procedures 
adjusted to eliminate the surface defects.  Finishing with hand floats and trowels shall be held 
to the absolute minimum necessary.  Extreme care shall be taken to prevent overfinishing 
joints and edges.  The surface finish of the pavement shall be produced essentially by the 
finishing machine and not by subsequent hand finishing operations.  All hand finishing 
operations shall be subject to approval and shall be modified when directed.  No water shall 
be added to the pavement surface during these operations. 
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3.6.6 Hand Finishing 
 

Hand finishing operations shall be used only as specified above. 
 
3.6.6.1 Equipment 
 

In addition to approved mechanical internal vibrators for consolidating the concrete, a strike-
off and tamping template and a longitudinal float shall be provided for hand finishing.  The 
template shall be at least 1 foot longer than the width of pavement being finished, of an 
approved design, and sufficiently rigid to retain its shape, and shall be constructed of metal or 
other suitable material shod with metal.  The longitudinal float shall be at least 10 feet long, of 
approved design, and rigid and substantially braced, and shall maintain a plane surface on 
the bottom .  Grate tampers (jitterbugs) shall not be used. 

 
3.6.6.2 Finishing and Floating 
 

As soon as placed and vibrated, the concrete shall be struck off and screeded to the crown 
and cross section and to such elevation above grade that when consolidated and finished, the 
surface of the pavement will be at the required elevation.  In addition to previously specified 
complete coverage with handheld immersion vibrators, the entire surface shall be tamped 
with the strike-off and tamping template, and the tamping operation continued until the 
required compaction and reduction of internal and surface voids are accomplished (grate 
tampers shall not be used).  Immediately following the final tamping of the surface, the 
pavement shall be floated longitudinally from bridges resting on the side forms and spanning 
but not touching the concrete.  If necessary, additional concrete shall be placed and 
screeded, and the float operated until a satisfactory surface has been produced.  The floating 
operation shall be advanced not more than half the length of the float and then continued over 
the new and previously floated surfaces.  Long-handled, flat bull floats shall be used very 
sparingly and only as necessary to correct minor, scattered surface defects.  If frequent use 
of bull floats is necessary, the operation shall be stopped and adjusted to eliminate the 
surface defects.  Finishing with hand floats and trowels shall be held to the absolute minimum 
necessary.  Extreme care shall be taken to prevent overfinishing joints and edges.  No water 
shall be added to the pavement during finishing operations. 

 
3.6.7 Texturing 
 

Before the surface sheen has disappeared and before the concrete hardens, the surface of 
the pavement shall be given a texture as described herein.  After curing is complete, all 
textured surfaces shall be thoroughly power broomed to remove all debris.   

 
3.6.7.1 Fabric Drag Surface Finish 
 

Surface texture shall be applied by dragging the surface of the pavement, in the direction of 
the concrete placement, with an approved fabric drag.  The drag shall be operated with the 
fabric moist, and the fabric shall be cleaned or changed as required to keep clean.  The 
dragging shall be done so as to produce a uniform finished surface having a fine sandy 
texture without disfiguring marks. 
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3.6.8 Edging 
 

After texturing has been completed, the edge of the slabs along the forms, along the edges of 
slipformed lanes, and at the joints shall be carefully finished with an edging tool to form a 
smooth rounded surface of 1/8 inch radius.  Tool marks shall be eliminated, and the edges 
shall be smooth and true to line.  No water shall be added to the surface during edging.  
Extreme care shall be taken to prevent overworking the concrete. 

 
3.6.9 Outlets in Pavement 
 

Recesses for the tie-down anchors, lighting fixtures, and other outlets in the pavement shall 
be constructed to conform to the details and dimensions shown.  The concrete in these areas 
shall be carefully finished to provide a surface of the same texture as the surrounding area 
that will be within the requirements for plan grade and surface smoothness. 

 
3.7 CURING 
 
3.7.1 Protection of Concrete 
 

Concrete shall be continuously protected against loss of moisture and rapid temperature 
changes for at least 7 days from the completion of finishing operations.  Unhardened concrete 
shall be protected from rain and flowing water.  All equipment needed for adequate curing 
and protection of the concrete shall be on hand and ready for use before actual concrete 
placement begins.  Sufficient sheet material to protect unhardened concrete from rain shall be 
at the paver at all times.  Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period.  If any selected method of 
curing does not afford the proper curing and protection against concrete cracking, the 
damaged pavement shall be removed and replaced, and another method of curing shall be 
employed as directed.  Curing shall be accomplished by one of the following methods. 

 
3.7.2 Membrane Curing 
 

A uniform coating of white-pigmented, membrane-forming, curing compound shall be applied 
to the entire exposed surface of the concrete as soon as the free water has disappeared from 
the surface after finishing.  If evaporation is high and no moisture is present on the surface 
even though bleeding has not stopped, fog sprays shall be used to keep the surface moist 
until setting of the cement occurs and bleeding is complete.  Curing compound shall then be 
immediately applied.  Along the formed edge faces, it shall be applied immediately after the 
forms are removed.  Concrete shall not be allowed to dry before the application of the 
membrane.  If any drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water, and the curing compound applied as soon as the free water disappears.  
The curing compound shall be applied to the finished surfaces by means of an approved 
automatic spraying machine.  The spraying machine shall be self-propelled and shall span 
the newly paved lane.  The machine shall have one or more spraying nozzles that can be 
controlled and operated to completely and uniformly cover the pavement surface with the 
required amount of curing compound.  The curing compound in the drum used for the 
spraying operation shall be thoroughly and continuously agitated mechanically throughout the 
full depth of the drum during the application.  Air agitation may be used only to supplement 
mechanical agitation.  Spraying pressure shall be sufficient to produce a fine spray as 
necessary to cover the surface thoroughly and completely with a uniform film.  Spray 
equipment shall be kept clean and properly maintained and the spray nozzle or nozzles shall 
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have adequate wind shields.  The curing compound shall be applied with an overlapping 
coverage that will give a two-coat application at a coverage of 400 square feet per gallon, 
plus or minus 5.0 percent for each coat.  A one-coat application may be applied provided a 
uniform application and coverage of 200 square feet per gallon, plus or minus 5.0 percent is 
obtained.   The application of curing compound by hand-operated, mechanical powered 
pressure sprayers will be permitted only on odd widths or shapes of slabs where indicated 
and on concrete surfaces exposed by the removal of forms.  When the application is made by 
hand-operated sprayers, the second coat shall be applied in a direction approximately at right 
angles to the direction of the first coat.  The compound shall form a uniform, continuous, 
cohesive film that will not check, crack, or peel and that will be free from pinholes and other 
discontinuities.  If pinholes, abrasions, or other discontinuities exist, an additional coat shall 
be applied to the affected areas within 30 minutes.  Concrete surfaces that are subjected to 
heavy rainfall within 3 hours after the curing compound has been applied shall be resprayed 
by the method and at the coverage specified above.  Areas where the curing compound is 
damaged by subsequent construction operations within the curing period shall be immediately 
resprayed.  The surfaces adjacent to joint sawcuts shall be cleaned and resprayed with curing 
compound immediately after cutting.  Approved standby facilities for curing concrete 
pavement shall be provided at an accessible location at the job site for use in the event of 
mechanical failure of the spraying equipment or other conditions that might prevent correct 
application of the membrane-curing compound at the proper time.  Concrete surfaces to 
which membrane-curing compounds have been applied shall be adequately protected during 
the entire curing period from pedestrian and vehicular traffic, except as required for joint-
sawing operations and surface tests, and from any other possible damage to the continuity of 
the membrane. 

 
3.7.3 Moist Curing 
 

Concrete to be moist-cured shall be maintained continuously wet for the entire curing period, 
or until curing compound is applied, commencing immediately after finishing.  If forms are 
removed before the end of the curing period, curing shall be carried out as on unformed 
surfaces, using suitable materials.  Surfaces shall be cured by ponding, by continuous 
sprinkling, by continuously saturated burlap or cotton mats, or by continuously saturated 
plastic coated burlap.  Burlap and mats shall be clean and free from any contamination and 
shall be completely saturated before being placed on the concrete.  The Contractor shall have 
an approved work system to ensure that moist curing is continuous 24 hours per day and that 
the entire surface is wet. 
 

3.7.4 Removal of Curing Compound 
 

After concrete in a work area has cured for at least 14 days, the membrane curing compound 
on that pavement shall be completely removed with high pressure water or other approved 
means.  Removal method shall not damage underlying pavement. 

 
3.8 JOINTS 
 
3.8.1 General Requirements for Joints 
 

Joints shall conform to the details indicated and shall be perpendicular to the finished grade 
of the pavement.  All joints shall be straight and continuous from edge to edge or end to end 
of the pavement with no abrupt offset and no gradual deviation greater than 1/2 inch Before 
commencing construction, the Contractor shall submit for approval a control plan and 
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equipment to be used for ensuring that all joints are straight from edge to edge of the 
pavement within the above tolerances.  Where any joint fails to meet these tolerances, the 
slabs adjacent to the joint shall be removed and replaced at no additional cost to the 
Government.  No change from the jointing pattern shown on the drawings shall be made 
without written approval of the Contracting Officer.  Sealing of joints shall be in accordance 
with Sections 02760A or 02762A as shown on the drawings. 

 
3.8.2 Longitudinal Construction Joints 
 

Longitudinal construction joints between paving lanes shall be located as indicated.  Dowels 
shall be installed in the longitudinal construction joints, or the edges shall be thickened as 
indicated.  Dowels shall be installed in conformance with paragraph, Placing Dowels and Tie 
Bars.  After the end of the curing period, longitudinal construction joints shall be sawed to 
provide a groove at the top for sealant conforming to the details and dimensions indicated. 

 
3.8.3 Transverse Construction Joints 
 

Transverse construction joints shall be installed at the end of each day's placing operations 
and at any other points within a paving lane when concrete placement is interrupted for 30 
minutes or longer.  When concrete placement cannot be continued, the transverse 
construction joint shall be installed at a planned transverse joint, if possible.  Transverse 
construction joints shall be constructed by utilizing headers and the very minimum amount of 
hand placement and finishing techniques.  Pavement shall be constructed with the paver as 
close to the header as possible, and the paver shall be run out completely past the header.  
Transverse construction joints installed at a planned transverse joint shall be constructed as 
shown or, if not shown otherwise, shall be dowelled.  Those not at a planned transverse joint 
shall be constructed with tie bars and shall not be sawed or sealed. 

 
3.8.4 Expansion Joints 
 

Expansion joints shall be formed where indicated, and about any structures and features that 
project through or into the pavement, using joint filler of the type, thickness, and width 
indicated, and shall be installed to form a complete, uniform separation between the structure 
and the pavement.  The filler shall be attached to the original concrete placement with 
adhesive or other fasteners and shall extend the full slab depth.  Adjacent sections of filler 
shall be fitted tightly together, and the filler shall extend across the full width of the paving 
lane or other complete distance in order to prevent entrance of concrete into the expansion 
space.  Edges of the concrete at the joint face shall be finished with an edger with a radius of 
1/8 inch.  The joint filler strips shall be installed 3/4 inch below the pavement surface with a 
slightly tapered, dressed-and-oiled wood strip or other approved material temporarily secured 
to the top of the filler to form a recess to be filled with joint sealant.  The wood strip shall be 
removed soon after the concrete has set and the reservoir temporarily filled with an approved 
material to protect the reservoir until the joint sealer is installed.  Expansion joints shall be 
constructed with thickened edges for load transfer. 

 
3.8.5 Slip Joints 
 

Slip joints shall be installed where indicated using the specified materials.  Preformed joint 
filler material shall be attached to the face of the original concrete placement with adhesive or 
other fasteners.  Bituminous material shall be applied to cover the entire surface of the face of 
the original concrete placement to a depth of 1/4 inch plus or minus 1/16 inch.  Only a 
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material which will remain in place on the vertical surface shall be used.  In each case a 3/4 
inch deep reservoir for joint sealant shall be constructed at the top of the joint.  Edges of the 
joint face shall be finished with an edger with a radius of 1/8 inch 

 
3.8.6 Contraction Joints 
 

Transverse and longitudinal contraction joints shall be of the weakened-plane or dummy type 
and shall be constructed as indicated. Longitudinal contraction joints shall be constructed by 
sawing a groove in the hardened concrete with a power-driven saw in conformance with 
requirements for sawed joints, unless otherwise approved in writing.  Transverse contraction 
joints shall be constructed in conformance with requirements for sawed joints.  

 
3.8.6.1 Sawed Joints 
 

Sawed contraction joints shall be constructed by sawing an initial groove in the concrete with 
a 1/8-inch blade to the indicated depth.  During sawing of joints, and again 24 hours later, the 
CQC team shall inspect all exposed lane edges for development of cracks below the saw cut, 
and shall immediately report results to the Contracting Officer.  If the Contracting Officer 
determines that there are more uncracked joints than desired, the Contractor will be directed 
to saw succeeding joints 25 percent deeper than originally indicated at no additional cost to 
the Government.  After expiration of the curing period, the upper portion of the groove shall 
be widened by sawing to the width and depth indicated for the joint sealer.  The time of initial 
sawing shall vary depending on existing and anticipated weather conditions and shall be such 
as to prevent uncontrolled cracking of the pavement.  Sawing of the joints shall commence as 
soon as the concrete has hardened sufficiently to permit cutting the concrete without 
chipping, spalling, or tearing.  The sawed faces of joints will be inspected for undercutting or 
washing of the concrete due to the early sawing, and sawing shall be delayed if undercutting 
is sufficiently deep to cause structural weakness or excessive roughness in the joint.  The 
sawing operation shall be carried on as required during both day and night regardless of 
weather conditions.  The joints shall be sawed at the required spacing consecutively in the 
sequence of the concrete placement.  A chalk line or other suitable guide shall be used to 
mark the alignment of the joint.  Before sawing a joint, the concrete shall be examined closely 
for cracks, and the joint shall not be sawed if a crack has occurred near the planned joint 
location.  Sawing shall be discontinued when a crack develops ahead of the saw cut.  
Workmen and inspectors shall wear clean, rubber-soled footwear, and the number of persons 
walking on the pavement shall be limited to those actually performing the sawing operation.  
Immediately after the joint is sawed, the saw cut and adjacent concrete surface shall be 
thoroughly flushed with water until all waste from sawing is removed from the joint.  The 
surface shall be resprayed with curing compound as soon as free water disappears.  
Necessary precautions shall be taken to insure that the concrete is properly cured at sawed 
joints, but that no curing compound enters the joints.  The top of the joint opening and the 
joint groove at exposed edges shall be tightly sealed with cord, backer rod, or other approved 
material before the concrete in the region of the joint is resprayed with curing compound.  The 
method used for sealing the joint groove shall prevent loss of moisture from the joint during 
the entire specified curing period and shall prevent infiltration of foreign material until removed 
immediately before sawing joint sealant reservoir.  The sawing equipment shall be adequate 
in the number of units and the power to complete the sawing at the required rate.  An ample 
supply of saw blades shall be available on the job before concrete placement is started and at 
all times during sawing.  At least one standby sawing unit in good working order shall be 
available at the jobsite at all times during the sawing operation. 
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3.8.7 Thickened Edge Joints 
 

Thickened edge joints shall be constructed as indicated on the drawings.  Underlying material 
in the transition area shall be graded as shown and shall meet the requirements for 
smoothness and compaction specified for all other areas of the underlying material. 

 
3.8.8 Special Joints 
 

"Special joints" (undercut joints) shall be constructed adjacent to existing pavement as 
indicated.  The concrete under the edge of the existing pavement and the concrete below the 
normal level of the bottom of the new pavement shall be placed as a separate operation in 
front of the paving train.  The concrete shall be worked under the edge of the existing 
pavement to completely fill the void and shall be thoroughly consolidated by the use of hand-
held vibrators.  Timing shall be such that this concrete is still workable when the paving train 
goes across it.  In no case shall this concrete be placed as part of the operation of the paving 
equipment. 

 
3.8.9 Sealing Joints 
 

Joints shall be sealed immediately following curing of the concrete or as soon thereafter as 
weather conditions permit.  Joints shall be sealed as specified in Sections 02760 (R) FIELD 
MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS and 02762 (R) 
COMPRESSION JOINT SEALS FOR CONCRETE PAVEMENTS, in accordance with the 
plans. 

 
3.9 REPAIR, REMOVAL, REPLACEMENT OF SLABS 
 
3.9.1 General Criteria 
 

New pavement slabs that are broken or contain cracks shall be removed and replaced or 
repaired, as specified hereinafter at no cost to the Government.  Spalls along joints shall be 
repaired as specified.  Where removal of partial slabs is permitted, as specified, removal and 
replacement shall be full depth, shall be full width of the paving lane, and the limit of removal 
shall be normal to the paving lane and not less than 10 feet from each original transverse joint 
(i.e., removal portion shall be at least 10 feet longitudinally, and portion to remain in place 
shall be at least longitudinally; thus, if original slab length is less than 20 feet, the entire slab 
shall be removed).  The Contracting Officer will determine whether cracks extend full depth of 
the pavement and may require cores to be drilled on the crack to determine depth of cracking.  
Such cores shall be at least 6 inch diameter, shall be drilled by the Contractor and shall be 
filled by the Contractor with a well consolidated concrete mixture bonded to the walls of the 
hole with epoxy resin, using approved procedures.  Drilling of cores and refilling holes shall 
be at no expense to the Government.  All epoxy resin used in this work shall conform to 
paragraph EPOXY RESIN, Type and Grade as specified. 

 
3.9.2 Slabs with Cracks Thru Interior Areas 
 

Interior area is defined as that area more than 24 inchesfrom either adjacent original 
transverse joint.  Slabs with any cracks that extend into the interior area, regardless of 
direction, shall be treated by one of the following procedures. 
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3.9.2.1 Cracks That Do Not Extend Full Depth of Slab 
 

These cracks, and similar cracks within the areas 24 incheseach side of transverse joints, 
shall be cleaned and then pressure injected with epoxy resin, Type IV, Grade 1, using 
procedures as approved.  The procedure shall not widen the crack during epoxy resin 
injection.  All epoxy resin injection shall take place in the presence of a representative of the 
Contracting Officer. 

 
3.9.2.2 Cracks That Extend Full Depth of Slab 
 

Where there is any full depth crack at any place within the interior area, the full slab shall be 
removed.  However, if the cracked area all lies within 10 feet of one original transverse joint, 
only a partial slab need be removed provided all criteria specified above for distance from 
each original transverse joint is met. 

 
3.9.3 Cracks close to and Parallel to Transverse Joints 
 

All cracks essentially parallel to original transverse joints, extending full depth of the slab, and 
lying wholly within 24 incheseither side of the joint shall be treated as specified hereinafter.  
Any crack extending more than 24 inches from the transverse joint shall be treated as 
specified above for Slabs With Cracks Through Interior Areas.  Any cracks which do not 
extend full depth of the slab shall be treated as specified above in subparagraph, Cracks That 
Do Not Extend Full Depth Of Slab, and the original transverse joint constructed as originally 
designed. 

 
3.9.3.1 Full Depth Cracks Present, Original Joint Not Opened 
 

When the original transverse joint has not opened, the crack shall be routed and sealed, and 
the original transverse joint filled with epoxy resin.  The crack shall be routed with an easily 
guided, wheel mounted, vertical shaft, powered rotary router designed so the routing spindle 
will caster as it moves along the crack, or with a small diameter saw designed for this use.  
The reservoir for joint sealant in the crack shall be formed by routing to a depth of 3/4 
inch,plus or minus 1/16 inch, and to a width of 5/8 inch, plus or minus 1/8 inch.  Any 
equipment or procedure which causes ravelling or spalling along the crack shall be modified 
or replaced to prevent such ravelling or spalling.  The joint sealant shall be a liquid sealant as 
specified for rigid pavement joints.  Installation of joint seal shall be as specified for sealing 
joints or as directed.  The uncracked transverse joint shall be filled with epoxy resin.  If the 
joint sealant reservoir has been sawed out, the reservoir and as much of the lower saw cut as 
possible shall be filled with epoxy resin, Type IV, Grade 2, thoroughly tooled into the void 
using approved procedures.  If only the original narrow saw cut has been made, it shall be 
cleaned and pressure injected with epoxy resin, Type IV, Grade 1, using approved 
procedures.  If filler material (joint insert) has been used to form a weakened plane in the 
transverse joint, it shall be completely sawed out and the saw cut pressure injected with 
epoxy resin, Type IV, Grade 1, using approved procedures.  Where a parallel crack goes part 
way across the paving lane and then intersects and follows the original transverse joint which 
is cracked only for the remainder of the width, it shall be treated as follows:  The area with the 
separate crack shall be treated as specified above for a parallel crack, and the cracked 
original joint shall be prepared and sealed as originally designed. 
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3.9.3.2 Full Depth Cracks, Original Joint Also Cracked 
 

At a transverse joint, if there is any place in the lane width where a parallel crack and a 
cracked portion of the original joint overlap, a section of the slab containing the crack shall be 
removed and replaced for the full lane width and at least 10 feet long.  If this partial slab 
removal places the limit of removal less than 10 feet from the next transverse joint, the entire 
slab shall be removed.  If the parallel crack crosses the transverse joint line, a similar area 
shall be removed and replaced in both slabs. 

 
3.9.4 Removal and Replacement of Full Slabs 
 

Where it is necessary to remove full slabs, unless there are keys or dowels present, all edges 
of the slab shall be cut full depth with a concrete saw.  All saw cuts shall be perpendicular to 
the slab surface.  If keys, dowels, or tie bars are present along any edges, these edges shall 
be sawed full depth 6 inches from the edge if only keys are present, or just beyond the end of 
dowels or tie bars if they are present.  These joints shall then be carefully sawed on the joint 
line to within 1 inch of the depth of the dowel or key.  The main slab shall be further divided by 
sawing full depth, at appropriate locations, and each piece lifted out and removed.  Suitable 
equipment shall be used to provide a truly vertical lift, and approved safe lifting devices used 
for attachment to the slabs.  The narrow strips along keyed or doweled edges shall be 
carefully broken up and removed using light, hand-held jackhammers, 30 lb or less, or other 
approved similar equipment.  Care shall be taken to prevent damage to the dowels, tie bars, 
or keys or to concrete to remain in place.  The joint face below keys or dowels shall be 
suitably trimmed so that there is no abrupt offset in any direction greater than 1/2 inch and no 
gradual offset greater than 1 inch when tested in a horizontal direction with a straightedge.  
No mechanical impact breakers, other than the above hand-held equipment shall be used for 
any removal of slabs.  If underbreak between 1-1/2 and 4 inches deep occurs at any point 
along any edge, the area shall be repaired as directed before replacing the removed slab.  
Procedures directed will be similar to those specified for surface spalls, modified as 
necessary.  If underbreak over 4 inches deep occurs, the entire slab containing the 
underbreak shall be removed and replaced.  Where there are no dowels, tie bars, or keys on 
an edge, or where they have been damaged, dowels of the size and spacing as specified for 
other joints in similar pavement shall be installed by epoxy grouting them into holes drilled 
into the existing concrete using procedures as specified in paragraph, Placing Dowels and Tie 
Bars.  Original damaged dowels or tie bars shall be cut off flush with the joint face.  Protruding 
portions of dowels shall be painted and lightly oiled.  All four edges of the new slab shall thus 
contain dowels or original keys or original tie bars.  Placement of concrete shall be as 
specified for original construction.  Prior to placement of new concrete, the underlying 
material shall be recompacted and shaped as specified in the appropriate section of these 
specifications, and the surfaces of all four joint faces shall be cleaned of all loose material and 
contaminants and coated with a double application of membrane forming curing compound as 
bond breaker.  Care shall be taken to prevent any curing compound from contacting dowels 
or tie bars.  The resulting joints around the new slab shall be prepared and sealed as 
specified for original construction. 
 

3.9.5 Removal and Replacement of Partial Slabs 
 

Where the above criteria permits removal of partial slabs, removal and replacement 
operations shall be as specified for full slabs, except that the joint between the removed area 
and the partial slab to remain in place shall consist of a full depth saw cut across the full lane 
width and perpendicular to the centerline of the paving lane.  Replacement operations shall 
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be the same as specified above, except that, at the joint between the removed area and the 
partial slab to remain, deformed tie bars shall be epoxy resin grouted into holes drilled into the 
slab to remain in place.  Size and spacing of the tie bars shall be as specified for dowels.  
Drilling of holes and installation of tie bars shall be as specified for dowels in paragraph, 
Placing Dowels and Tie Bars, except that no portion of the tie bars shall be painted or oiled.  
No curing compound shall be used on this joint face and, immediately before placing new 
concrete, the joint surface of the partial slab remaining in place shall be coated with epoxy 
resin, Type V, Grade 2. 

 
3.9.6 Repairing Spalls Along Joints 
 

Where directed, spalls along joints of new slabs, along edges of adjacent existing concrete, 
and along parallel cracks shall be repaired by first making a vertical saw cut at least 1 inch 
outside the spalled area and to a depth of at least 2 inches.  Saw cuts shall be straight lines 
forming rectangular areas.  The concrete between the saw cut and the joint, or crack, shall be 
chipped out to remove all unsound concrete and at least a depth of 1/2 inch of visually sound 
concrete.  The cavity thus formed shall be thoroughly cleaned with high pressure water jets 
supplemented with compressed air to remove all loose material.  Immediately before filling 
the cavity, a prime coat shall be applied to the dry cleaned surface of all sides and bottom of 
the cavity, except any joint face.  The prime coat shall be applied in a thin coating and 
scrubbed into the surface with a stiff-bristle brush.  Prime coat for portland cement repairs 
shall be a neat cement grout and for epoxy resin repairs shall be epoxy resin, Type III, Grade 
1.  The cavity shall be filled with low slump portland cement concrete or mortar or with epoxy 
resin concrete or mortar.  Portland cement concrete shall be used for larger spalls, those 
more than 1/3 cu. ft. in size after removal operations; portland cement mortar shall be used 
for spalls between 0.03 cu. ft. and 1/3 cu. ft.; and epoxy resin mortar or Type III, Grade 3 
epoxy resin for those spalls less than 0.03 cu. ft.in size after removal operations.  Portland 
cement concretes and mortars shall be very low slump mixtures, 1/2 inch slump or less, 
proportioned, mixed, placed, consolidated by tamping, and cured, all as directed.  [If the 
materials and procedures are approved in writing, latex modified concrete mixtures may be 
used for repairing spalls less than 1/3 cu.ft. in size.]  Epoxy resin mortars shall be made with 
Type III, Grade 1, epoxy resin, using proportions and mixing and placing procedures as 
recommended by the manufacturer and approved by the Contracting Officer.  The epoxy 
resin materials shall be placed in the cavity in layers not over 2 inches thick.  The time interval 
between placement of additional layers shall be such that the temperature of the epoxy resin 
material does not exceed 140 degrees F at any time during hardening.  Mechanical vibrators 
and hand tampers shall be used to consolidate the concrete or mortar.  Any repair material on 
the surrounding surfaces of the existing concrete shall be removed before it hardens.  Where 
the spalled area abuts a joint, an insert or other bond-breaking medium shall be used to 
prevent bond at the joint face.  A reservoir for the joint sealant shall be sawed to the 
dimensions required for other joints, or as required to be routed for cracks.  The reservoir 
shall be thoroughly cleaned and then sealed with the sealer specified for the joints.  If any 
spall penetrates half the depth of the slab or more, the entire slab, or 10 foot portion thereof, 
shall be removed and replaced as previously specified.  In lieu of sawing, spalls not adjacent 
to joints, and popouts, both less than 6 inches in maximum dimension, may be prepared by 
drilling a core 2 inches in diameter greater than the size of the defect, centered over the 
defect, and 2 inches deep or 1/2 inch into sound concrete, whichever is greater.  The core 
hole shall be repaired as specified above for other spalls. 
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3.10 EXISTING CONCRETE PAVEMENT REMOVAL AND REPAIR 
 

Existing concrete pavement shall be removed as indicated and as specified in Section 02220 
DEMOLITION, modified, and expanded as specified herein.  Repairs shall be made as 
indicated and as specified herein.  All operations shall be carefully controlled to prevent 
damage to the concrete pavement and to the underlying material to remain in place.  All saw 
cuts shall be made perpendicular to the slab surface, and forming rectangular areas. 

 
3.10.1 Removal of Existing Pavement Slab 
 

When existing concrete pavement is to be removed and adjacent concrete is to be left in 
place, the joint between the removal area and adjoining pavement to stay in place , including 
dowels, tie bars or keys, shall first be cut full depth with a standard diamond-type concrete 
saw.  Next, a full depth saw cut shall be made parallel to the joint at least 24 inches from the 
joint and at least 6 inches from the end of any dowels.  This saw cut shall be made with a 
wheel saw as specified in paragraph SAWING EQUIPMENT. All pavement to be removed 
beyond this last saw cut shall be removed using equipment and procedures specified in 
Section 02220 (R) DEMOLITION and as approved.  All pavement between this last saw cut 
and the joint line shall be removed by carefully pulling pieces and blocks away from the joint 
face with suitable equipment and then picking them up for removal.  In lieu of this method, 
this strip of concrete may be carefully broken up and removed using hand-held jackhammers, 
30 lb or less, or other approved light-duty equipment which will not cause stress to propagate 
across the joint saw cut and cause distress in the pavement which is to remain in place.  In 
lieu of the above specified removal method, the slab may be sawcut full depth to divide it into 
several pieces and each piece lifted out and removed.  Suitable equipment shall be used to 
provide a truly vertical lift, and safe lifting devices used for attachment to the slab.  Dowels of 
the size and spacing indicated shall be installed as shown on the drawings by epoxy resin 
bonding them in holes drilled in the joint face as specified in paragraph, Placing Dowels and 
Tie Bars. 

 
3.10.2 Edge Repair 
 

The edge of existing concrete pavement against which new pavement abuts shall be 
protected from damage at all times.  Areas which are damaged during construction shall be 
repaired at no cost to the Government; repair of previously existing damage areas will be 
considered a subsidiary part of concrete pavement construction. 

 
3.10.2.1 Spall Repair 
 

Spalls along joints and along cracks shall be repaired where indicated and where directed.  
Repair materials and procedures shall be as previously specified in subparagraph, Repairing 
Spalls Along Joints. 
 

3.10.2.2 Underbreak Repair 
 

All underbreak shall be repaired.  First, all delaminated and loose material shall be carefully 
removed.  Next, the underlying material shall be recompacted, without addition of any new 
material.  Finally, the void shall be completely hand-filled with paving concrete mixture, 
thoroughly consolidated.  Care shall be taken to produce an even joint face from top to 
bottom.  Prior to placing concrete, the underlying material shall be thoroughly moistened.  
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After placement, the exposed surface shall be heavily coated with curing compound.  All this 
shall be done at least 24 hours before placing the new paving concrete against the joint. 

 
3.10.2.3 Underlying Material 
 

The underlying material adjacent to the edge of and under the existing pavement which is to 
remain in place shall be protected from damage or disturbance during removal operations 
and until placement of new concrete, and shall be shaped as shown on the drawings or as 
directed.  Sufficient underling material shall be kept in place outside the joint line to 
completely prevent disturbance of material under the pavement which is to remain in place.  
Any material under the portion of the concrete pavement to remain in place which is disturbed 
or loses its compaction shall be carefully removed and replaced with concrete as specified 
above under Underbreak Repair.  The underlying material outside the joint line shall be 
thoroughly compacted and shall be moist when new concrete is placed. 

 
3.11 PAVEMENT PROTECTION 
 

The Contractor shall protect the pavement against all damage prior to final acceptance of the 
work by the Government.  Aggregates rubble, or other similar construction materials shall not 
be piled on airfield pavements.  Traffic shall be excluded from the new pavement by erecting 
and maintaining barricades and signs until the concrete is at least 14 days old, or for a longer 
period if so directed.  As a construction expedient in paving intermediate lanes between newly 
paved pilot lanes, operation of the hauling equipment will be permitted on the new pavement 
after the pavement has been cured for 7 days and the joints have been sealed or otherwise 
protected.  Also, the subgrade planer, concrete paving and finishing machines, and similar 
equipment may be permitted to ride upon the edges of previously constructed slabs when the 
concrete has attained a minimum flexural strength of 400 psi and approved means are 
furnished to prevent damage to the slab edge.  All new and existing pavement carrying 
construction traffic or equipment shall be continuously kept completely clean, and spillage of 
concrete or other materials shall be cleaned up immediately upon occurrence.  Special care 
shall be used where Contractor's traffic uses or crosses active airfield pavement.  In these 
areas, if necessary in order to accomplish this, full-time workmen with hand brooms shall be 
used at anytime there is traffic.  Other existing pavements used by the Contractor shall be 
power broomed at least daily when traffic operates.  For fill-in lanes, equipment shall be used 
that will not damage or spall the edges or joints of the previously constructed pavement. 

 
3.12 TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL 
 
3.12.1 Testing and Inspection by Contractor 
 

The Contractor shall perform the inspection and tests described below, and based upon the 
results of these inspections and tests, shall take the action required and submit reports as 
required.  When, in the opinion of the Contracting Officer, the paving operation is out of 
control, concrete placement shall cease.  The laboratory performing the tests shall be on-site 
and shall conform with ASTM C 1077.  The individuals who sample and test concrete or the 
constituents of concrete as required in this specification shall have demonstrated a 
knowledge and ability to perform the necessary test procedures equivalent to the ACI 
minimum guidelines for certification of Concrete Field Testing Technicians, Grade I.  The 
individuals who perform the inspection of concrete shall have demonstrated a knowledge and 
ability equivalent to the ACI minimum guidelines for certification of Concrete Construction 
Inspector, Level II.  The Government will inspect the laboratory, equipment, and test 
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procedures prior to start of concreting operations and at least once per year thereafter for 
conformance with ASTM C 1077.  This testing shall be performed by the Contractor 
regardless of any other testing performed by the Government, either for pay adjustment 
purposes or for any other reason. 

 
3.12.2 Testing and Inspection Requirements 
 
3.12.2.1 Fine Aggregate 
 

a.  Grading.  At least once during each shift when the concrete plant is operating, there 
shall be one sieve analysis and fineness modulus determination in accordance with 
ASTM C 136 and COE CRD-C 104 for the fine aggregate or for each fine 
aggregate if it is batched in more than one size or classification.  The location at 
which samples are taken may be selected by the Contractor as the most 
advantageous for control.  However, the Contractor is responsible for delivering fine 
aggregate to the mixer within specification limits. 

 
b.  Corrective Action for Fine Aggregate Grading.  When the amount passing on any 

sieve is outside the specification limits, the fine aggregate shall be immediately 
resampled and retested.  If there is another failure on any sieve, the fact shall be 
immediately reported to the Contracting Officer, paving shall be stopped, and 
immediate steps taken to correct the grading. 

 
3.12.2.2 Coarse Aggregate 
 

a.  Grading.  At least once during each shift in which the concrete plant is operating, 
there shall be a sieve analysis in accordance with ASTM C 136 for each size of 
coarse aggregate.  The location at which samples are taken may be selected by 
the Contractor as the most advantageous for production control.  However, the 
Contractor shall be responsible for delivering the aggregate to the mixer within 
specification limits.  A test record of samples of aggregate taken at the same 
locations shall show the results of the current test as well as the average results of 
the five most recent tests including the current test.  The Contractor may adopt 
approved limits for control coarser than the specification limits for samples taken 
other than as delivered to the mixer to allow for degradation during handling. 

 
b.  Corrective Action for Grading.  When the amount passing any sieve is outside the 

specification limits, the coarse aggregate shall be immediately resampled and 
retested.  If the second sample fails on any sieve, that fact shall be reported to the 
Contracting Officer, and steps taken to correct the grading.  Where two consecutive 
averages of 5 tests are outside specification limits, the operation shall be 
considered out of control and shall be reported to the Contracting Officer, paving 
shall be stopped, and immediate steps shall be taken to correct the grading. 

 
3.12.2.3 Quality of Aggregates 
 

Thirty days prior to the start of concrete placement, the Contractor shall perform all tests 
specified for aggregate quality, including deleterious materials.  In addition, after the start of 
paving, the Contractor shall perform similar tests for aggregate quality at least once every 
month, and when the source of aggregate or aggregate quality changes.  Testing interval may 
be increased to three months when the previous two tests indicate the aggregate meets all 



02002/AE/ll 
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB 

DACA67-02-R-0208 02753(R)-64 R0003 

quality requirements.  Samples tested after the start of concrete placement shall be taken 
immediately prior to entering the concrete mixer. 

 
3.12.2.4 Scales, Batching and Recording 
 

a.  Weighing Accuracy.  The accuracy of the scales shall be checked by test weights 
prior to start of concrete operations and at least once every month for conformance 
with specified requirements.  Such tests shall also be made as directed whenever 
there are variations in properties of the fresh concrete that could result from 
batching errors. 

 
b.  Batching and Recording Accuracy.  Once a week the accuracy of each batching and 

recording device shall be checked during a weighing operation by noting and 
recording the required mass, recorded mass, and the actual mass batched.  The 
Contractor shall test and ensure that the devices for dispensing admixtures are 
operating properly and accurately. 

 
c.  Corrective Action.  When either the weighing accuracy or batching accuracy does not 

comply with specification requirements, the plant shall not be operated until 
necessary adjustments or repairs have been made.  Discrepancies in recording 
accuracies shall be corrected immediately. 

 
3.12.2.5 Batch-Plant Control 
 

The measurement of all constituent materials including cementitious materials, each size of 
aggregate, water, and admixtures shall be continuously controlled.  The aggregate masses 
and amount of added water shall be adjusted as necessary to compensate for free moisture 
in the aggregates.  The amount of air-entraining agent shall be adjusted to control air content 
within specified limits.  A report shall be prepared indicating type and source of cement used, 
type and source of pozzolan or slag used, amount and source of admixtures used, aggregate 
source, the required aggregate and water masses per cubic yard,amount of water as free 
moisture in each size of aggregate, and the batch aggregate and water masses per cubic 
yard for each class of concrete batched during each day's plant operation. 

 
3.12.2.6 Concrete Mixture 
 

a.  Air Content Testing.  Air content tests shall be made when test specimens are 
fabricated.  In addition, at least two other tests for air content shall be made on 
randomly selected batches of each separate concrete mixture produced during 
each 8-hour period of paving.  Additional tests shall be made when excessive 
variation in workability is reported by the placing foreman or Government inspector.  
Tests shall be made in accordance with ASTM C 231.  Test results shall be plotted 
on control charts which are kept current and shall, at all times, be readily available 
to the Government and shall be submitted weekly.  Copies of the current control 
charts shall be kept in the field by testing crews and results plotted as tests are 
made.  When a single test result reaches either the upper or lower action limit, a 
second test shall immediately be made.  The results of the two tests shall be 
averaged and this average used as the air content of the batch to plot on both the 
air content and the control chart for range, and for determining need for any 
remedial action.  The result of each test, or average as noted in the previous 
sentence, shall be plotted on a separate control chart for each mixture on which an 
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average line is set at the midpoint of the specified air content range from paragraph 
SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES.  An upper 
warning limit and a lower warning limit line shall be set 1.0 percentage point above 
and below the average line, respectively.  An upper action limit and a lower action 
limit line shall be set 1.5 percentage points above and below the average line, 
respectively.  The range between each two consecutive tests shall be plotted on a 
secondary control chart for range where an upper warning limit is set at 2.0 
percentage points and an upper action limit is set at 3.0 percentage points.  
Samples for air content shall be taken at the paving site.  The Contractor shall 
deliver the concrete to the paving site at the stipulated air content.  If the 
Contractor's materials or transportation methods cause air content loss between 
the mixer and the paving site, correlation samples shall be taken at the paving site 
as required by the Contracting Officer, and the air content at the mixer controlled as 
directed. 

 
b.  Air Content Corrective Action.  Whenever points on the control chart for percent air 

reach either warning limit, an adjustment shall immediately be made in the amount 
of air-entraining admixture batched.  As soon as practical after each adjustment, 
another test shall be made to verify the result of the adjustment.  Whenever a point 
on the secondary control chart for range reaches the warning limit, the admixture 
dispenser shall be recalibrated to insure that it is operating accurately and with 
good reproducibility.  Whenever a point on either control chart (single test or result 
of two tests made concurrently, as specified above) reaches an action limit line, the 
air content shall be considered out of control and the paving operation shall 
immediately be halted until the air content is under control.  Additional air content 
tests shall be made when paving is restarted. 

 
c.  Slump Testing.  Slump tests shall be made when test specimens are fabricated.  In 

addition, at least four other slump tests shall be made on randomly selected 
batches in accordance with ASTM C 143 for each separate concrete mixture 
produced during each 8-hour or less period of concrete production each day.  Also, 
additional tests shall be made when excessive variation in workability is reported by 
the placing foreman or Government inspector.  Test results shall be plotted on 
control charts which shall at all times be readily available to the Government and 
shall be submitted weekly.  Copies of the current control charts shall be kept in the 
field by testing crews and results plotted as tests are made.  When a single slump 
test reaches or goes beyond the upper action limit, a second test shall immediately 
be made.  The results of the two tests shall be averaged and this average used as 
the slump of the batch to plot on both the control chart for slump and the chart for 
range, and for determining need for any remedial action.  An upper warning limit 
shall be set at 1/2 inch below the maximum allowable slump on separate control 
charts for slump used for each type of mixture as specified in paragraph, 
SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES, and an upper 
action limit line shall be set at the maximum allowable slump, as specified in the 
same paragraph for fixed form paving or as selected by the Contractor at the start 
of the project for slipform paving.  The range between each consecutive slump test 
for each type of mixture shall be plotted on a single control chart for range on which 
an upper action limit is set at 1-1/2 inches.  Samples for slump shall be taken at the 
paving site.  The Contractor is responsible for delivering the concrete to the paving 
site at the stipulated slump.  If the Contractor's materials or transportation methods 
cause slump loss between the mixer and the paving site, correlation samples shall 
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be taken at the paving site as required by the Contracting Officer, and the slump at 
the mixer controlled as directed. 

 
d.  Slump Corrective Action.  Whenever points on the control charts for slump reach the 

upper warning limit, an approved adjustment shall immediately be made in the 
batch masses of water and fine aggregate.  The adjustments are to be made so 
that the total water content does not exceed that amount allowed by the maximum 
w/c specified, based on aggregates which are in a saturated surface dry condition.  
When a slump result (average of two tests made concurrently, as specified above) 
exceeds the upper action limit, no further concrete shall be delivered to the paving 
site until proper adjustments have been made.  Immediately after each adjustment, 
another test shall be made to verify the correctness of the adjustment.  Whenever 
two consecutive individual slump tests, made during a period when there was no 
adjustment of batch masses, produce a point on the control chart for range at or 
above the upper action limit, the paving operation shall immediately be halted, and 
the Contractor shall take approved steps to bring the slump under control.  
Additional slump tests shall be made as directed. 

 
e.  Temperature.  The temperature of the concrete shall be measured when 

compressive strength specimens are fabricated.  Measurement shall be in 
accordance with ASTM C 1064/C 1064M.  The temperature shall be reported along 
with the compressive strength data. 

 
3.12.2.7 Concrete Strength Testing for CQC 
 

Contractor Quality Control operations for concrete strength shall consist of the following 
steps: 

 
a.  Take samples for strength tests at the paving site.  Fabricate and cure test cylinders 

in accordance with ASTM C 31/C 31M; test them in accordance with ASTM C 39. 
 

b.  Fabricate and cure 2 test cylinders per sublot from the same batch or truckload and 
at the same time acceptance cylinders are fabricated and test them for 
compressive strength at 7-day age. 

 
c.  Average all 8 compressive tests per lot.  Convert this average 7-day compressive 

strength per lot to equivalent 28-day flexural strength using the Correlation Ratio 
determined during mixture proportioning studies. 

 
d.  Compare the equivalent 28-day flexural strength from the conversion to the Average 

Flexural Strength Required for Mixtures from paragraph of same title. 
 

e.  If the equivalent average 28-day strength for the lot is below the Average Flexural 
Strength Required for Mixtures by 20 psi flexural strength or more, at any time, 
adjust the mixture to increase the strength, as approved. 

 
f.  If the equivalent average 28-day strength is above the Average Flexural Strength 

Required for Mixtures by 20 psi flexural strength or more for 2 consecutive days, 
the Contractor will be permitted to adjust the mixture to decrease the strength, as 
approved. 
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g.  The Contractor's CQC testing agency shall maintain up-to-date control charts for 
strength, showing the 7-day CQC compressive strength, the 14-day compressive 
strength (from acceptance tests) and the 28-day equivalent flexural strength of 
each of these for each lot. 

 
3.12.2.8 Inspection Before Placing 
 

Underlying materials, construction joint faces, forms, reinforcing, dowels, and embedded 
items shall be inspected by the Contractor in sufficient time prior to each paving operation in 
order to certify to the Contracting Officer that they are ready to receive concrete.  The results 
of each inspection shall be reported in writing. 

 
3.12.2.9 Paving 
 

a.  Paving Inspection.  The placing foreman shall supervise all placing and paving 
operations, shall determine that the correct quality of concrete is placed in each 
location as shown and that finishing is performed as specified; shall be responsible 
for measuring and recording concrete temperatures and ambient temperature 
hourly during placing operations, weather conditions, time of placement, volume of 
concrete placed, and method of paving and any problems encountered. 

 
b.  Placing and Paving Corrective Action.  The paving foreman shall not permit batching 

and paving to begin until it has been verified that an adequate number of vibrators 
in working order and with competent operators are available.  Paving shall not be 
continued if piles of concrete exist or if the concrete is inadequately consolidated or 
if surface finish is not satisfactory.  If any batch of concrete fails to meet the 
temperature requirements, immediate steps shall be taken to improve temperature 
controls. 

 
3.12.2.10 Vibrators 
 

a.  Vibrator Testing and Use.  The frequency and amplitude of each vibrator shall be 
determined in accordance with COE CRD-C 521 prior to initial use and at least 
once a month when paving is in progress. Additional tests shall be made as 
directed when a vibrator does not appear to be adequately consolidating the 
concrete.  The frequency shall be determined while the vibrator is operating in 
concrete with the tachometer being held against the upper end of the vibrator head 
while almost submerged and just before the vibrator is withdrawn from the 
concrete.  The amplitude shall be determined with the head vibrating in air.  Two 
measurements shall be taken, one near the tip and another near the upper end of 
the vibrator head, and these results averaged.  The make, model, type, and size of 
the vibrator and frequency and amplitude results shall be reported in writing. 

 
b.  Vibrator Corrective Action.  Any vibrator not meeting the requirements of 

subparagraphs, Paver-Finisher and Consolidation, shall be immediately removed 
from service and repaired or replaced. 

 
3.12.2.11 Curing Inspection 
 

a.  Moist Curing Inspections.  At least twice each shift, and not less than four times per 
day (never more than 7 hours apart) on both work and non-work days, an 
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inspection shall be made of all areas subject to moist curing.  The surface moisture 
condition shall be noted and recorded. 

 
b.  Moist Curing Corrective Action.  When any inspection finds an area of inadequate 

curing, immediate corrective action shall be taken, and the required curing period 
for the area shall be extended by 1 day. 

 
c.  Membrane Curing Inspection.  No curing compound shall be applied until the 

Contractor has verified that the compound is properly mixed and ready for spraying.  
At the end of each day's operation, the quantity of compound used shall be 
determined by measurement of the container and the area of concrete surface 
covered; the Contractor shall then compute the rate of coverage in square feet per 
gallon and shall also note whether or not coverage is uniform.  All this shall be 
reported daily. 

 
d.  Membrane Curing Corrective Action.  When the coverage rate of the curing 

compound is less than that specified or when the coverage is not uniform, the 
entire surface shall be sprayed again. 

 
e.  Sheet Curing Inspection.  At least once each shift and once per day on non-work 

days, an inspection shall be made of all areas being cured using impervious 
sheets.  The condition of the covering and the tightness of the laps and tapes shall 
be noted and recorded. 

 
f.  Sheet Curing Corrective Action.  When a daily inspection report lists any tears, holes, 

or laps or joints that are not completely closed, the tears and holes shall promptly 
be repaired or the sheets replaced, the joints closed, and the required curing period 
for those areas shall be extended by 1 day. 

 
3.12.2.12 Cold-Weather Protection 
 

At least once each shift and once per day on non-work days, an inspection shall be made of 
all areas subject to cold-weather protection.  Any deficiencies shall be noted, corrected, and 
reported. 

 
3.12.2.13 Mixer Uniformity 
 

a.  Stationary Mixers.  Prior to the start of concrete placing and once every 4 months 
when concrete is being placed, or once for every 50,000 cubic yards of concrete 
placed, whichever results in the longest time interval, uniformity of concrete mixing 
shall be determined in accordance with COE CRD-C 55.  The original test shall be 
a Regular Test.  After the mixing operation has been tested and approved, 
subsequent tests shall be Abbreviated Tests. 

 
b.  Truck Mixers.  Prior to the start of concrete placing and at least once every 4 months 

when concrete is being placed, uniformity of concrete mixing shall be determined in 
accordance with ASTM C 94/C 94M.  The truck mixers shall be selected randomly 
for testing.  When satisfactory performance is found in one truck mixer, the 
performance of mixers of substantially the same design and condition of the blades 
may be regarded as satisfactory. 
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c.  Mixer Uniformity Corrective Action.  When a mixer fails to meet mixer uniformity 
requirements, either the mixing time shall be increased, batching sequence 
changed, batch size reduced, or adjustments shall be made to the mixer until 
compliance is achieved.  After adjustments have been made, another uniformity 
test shall be made. 

 
3.12.2.14 Reports 
 

All results of tests or inspections conducted shall be reported informally as they are 
completed and in writing daily.  A weekly report shall be prepared for the updating of control 
charts covering the entire period from the start of the construction season through the current 
week.  During periods of cold-weather protection, reports of pertinent temperatures shall be 
made daily.  These requirements do not relieve the Contractor of the obligation to report 
certain failures immediately as required in preceding paragraphs.  Such reports of failures 
and the action taken shall be confirmed in writing in the routine reports.  The Contracting 
Officer has the right to examine all contractor quality control records. 

 
    

END OF SECTION 
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SECTION 02760 (R)

FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in this text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed Gasket and
Sealing Material

ASTM D 789 (1998) Determination of Relative Viscosity and Moisture
Content of Polyamide (PA)

ASTM D 3405 (1997) Joint Sealants, Hot-Applied, for Concrete and
Asphalt Pavements

ASTM D 3569 (1995) Joint Sealant, Hot-Applied, Elastomeric, Jet-
Fuel-Resistant-Type for Portland Cement Concrete
Pavements

ASTM D 5893 (1996) Cold Applied, Single Component Chemically
Curing Silicon Joint Sealant for Portland Cement
Concrete Pavement

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01300 SUBMITTAL PROCEDURES:

Product Data

Manufacturer's Recommendations; G.

Where installation procedures, or any part thereof, are required to be in accordance
with the manufacturer's recommendations, printed copies of these
recommendations, 14 days prior to use on the project.  Installation of the material
will not be allowed until the recommendations are received.   Failure to furnish
these recommendations can be cause for rejection of the material.
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Construction Equipment List; G.

List of proposed equipment to be used in performance of construction work
including descriptive data, 14 days prior to use on the project.

Samples

Materials; G.

  Samples of the materials (sealant, primer if required, and backup material), in
sufficient quantity for testing and approval 60 days prior to the beginning of work.
No material will be allowed to be used until it has been approved.

1.3   EQUIPMENT

Machines, tools, and equipment used in the performance of the work required by this section
shall be approved before the work is started and shall be maintained in satisfactory condition
at all times.

1.3.1  Joint Cleaning Equipment

1.3.1.1  Tractor-Mounted Routing Tool

The routing tool used for removing old sealant from the joints shall be of such shape and
dimensions and so mounted on the tractor that it will not damage the sides of the joints.  The
tool shall be designed so that it can be adjusted to remove the old material to varying depths
as required.  The use of V-shaped tools or rotary impact routing devices will not be permitted.
Hand-operated spindle routing devices may be used to clean and enlarge random cracks.

1.3.1.2   Concrete Saw

A self-propelled power saw with water-cooled diamond or abrasive saw blades will be
provided for cutting joints to the depths and widths specified or for refacing joints or cleaning
sawed joints where sandblasting does not provide a clean joint.

1.3.1.3   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hose, and long-wearing venturi-type
nozzle of proper size, shape and opening.  The maximum nozzle opening should not exceed
1/4 inch.  The air compressor shall be portable and shall be capable of furnishing not less
than 150 cubic feet per minute and maintaining a line pressure of not less than 90 psi at the
nozzle while in use.   Compressor capability under job conditions must be demonstrated
before approval.  The compressor shall be equipped with traps that will maintain the
compressed air free of oil and water.  The nozzle shall have an adjustable guide that will hold
the nozzle aligned with the joint approximately 1 inch above the pavement surface.  The
height, angle of inclination and the size of the nozzle shall be adjusted as necessary to
secure satisfactory results.
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1.3.1.4   Waterblasting Equipment

Waterblasting equipment shall include a trailer-mounted water tank, pumps, high-pressure
hose, wand with safety release cutoff control, nozzle, and auxiliary water resupply equipment.
The water tank and auxiliary resupply equipment shall be of sufficient capacity to permit
continuous operations. The nozzle shall have an adjustable guide that will hold the nozzle
aligned with the joint approximately 1 inch above the pavement surface.  The height, angle of
inclination and the size of the nozzle shall be adjustable as necessary to obtain satisfactory
results.  A pressure gauge mounted at the pump shall show at all times the pressure in
pounds per square inch at which the equipment is operating.

1.3.1.5   Hand Tools

Hand tools may be used, when approved, for removing defective sealant from a crack and
repairing or cleaning the crack faces.

1.3.2   Sealing Equipment

1.3.2.1   Cold-Applied, Single-Component Sealing Equipment

The equipment for installing ASTM D 5893 single component joint sealants shall consist of an
extrusion pump, air compressor, following plate, hoses, and nozzle for transferring the sealant
from the storage container into the joint opening.  The dimension of the nozzle shall be such
that the tip of the nozzle will extend into the joint to allow sealing from the bottom of the joint
to the top.  The initially approved equipment shall be maintained in good working condition,
serviced in accordance with the supplier's instructions, and shall not be altered in any way
without obtaining prior approval.  Small hand-held air-powered equipment (i.e., caulking guns)
may be used for small applications.

1.2 TRIAL JOINT SEALANT INSTALLATION

Prior to the cleaning and sealing of the joints for the entire project, a test section of at least
200 feet long shall be prepared using the specified materials and approved equipment, so as
to demonstrate the proposed joint preparation and sealing of all types of joints in the project.
Following the completion of the test section and before any other joint is sealed, the test
section shall be inspected to determine that the materials and installation meet the
requirements specified.  If it is determined that the materials or installation do not meet the
requirements, the materials shall be removed, and the joints shall be recleaned and resealed
at no cost to the Government.  When the test section meets the requirements, it may be
incorporated into the permanent work and paid for at the contract unit price per linear foot for
sealing items scheduled.   All other joints shall be prepared and sealed in the manner
approved for sealing the test section.

1.3 DELIVERY AND STORAGE

Materials delivered to the job site shall be inspected for defects, unloaded, and stored with a
minimum of handling to avoid damage.  Storage facilities shall be provided by the Contractor
at the job site for maintaining materials at the temperatures and conditions recommended by
the manufacturer.
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1.4 ENVIRONMENTAL CONDITIONS

The ambient air temperature and the pavement temperature within the joint wall shall be a
minimum of 50 degrees F and rising at the time of application of the materials.  Sealant shall
not be applied if moisture is observed in the joint.

2 PRODUCTS

2.1 SEALANTS

Materials for sealing cracks in the various paved areas indicated on the drawings shall be as
follows:

         Area                                   Sealing Material
       _________                      ______________________________________
     As designated                          ASTM D 5893 Dow Corning 890-SL,
     on the plans                             or approved equal.

2.2 PRIMERS

Primers, when their use is recommended by the manufacturer of the sealant, shall be as
recommended by the manufacturer of the sealant.

2.3 BACKUP MATERIALS

The backup material shall be a compressible, nonshrinking, nonstaining, nonabsorbing
material and shall be nonreactive with the joint sealant.  The material shall have a melting
point at least 5 degrees F greater than the pouring temperature of the sealant being used
when tested in accordance with ASTM D 789.  The material shall have a water absorption of
not more than 5 percent of the sample weight when tested in accordance with ASTM C 509.
The backup material shall be 25 plus or minus 5 percent larger in diameter than the nominal
width of the crack.

2.4 BOND BREAKING TAPES

The bond breaking tape or separating material shall be a flexible, nonshrinkable,
nonabsorbing, nonstaining, and nonreacting adhesive-backed tape.  The material shall have
a melting point at least 5 degrees F greater than the pouring temperature of the sealant being
used when tested in accordance with ASTM D 789.  The bond breaker tape shall be
approximately 1/8 inch wider than the nominal width of the joint and shall not bond to the joint
sealant.

3 EXECUTION

3.1 PREPARATION OF JOINTS

Immediately before the installation of the sealant, the joints shall be thoroughly cleaned to
remove all laitance, curing compound, filler, protrusions of hardened concrete, and old
sealant from the sides and upper edges of the joint space to be sealed.
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3.1.1 Existing Sealant Removal

The in-place sealant shall be cut loose from both joint faces and to the depth shown on the
drawings, using the tractor-mounted routing equipment concrete saw or waterblaster as
specified in paragraph EQUIPMENT.  Depth shall be sufficient to accommodate any
separating or backup material that is required to maintain the depth of new sealant to be
installed.  Prior to further cleaning operations, all loose old sealant remaining in the joint
opening shall be removed by blowing with compressed air.  Hand tools may be required to
remove sealant from random cracks.  Chipping, spalling, or otherwise damaging the concrete
will not be allowed.

3.1.2 Sawing

3.1.2.1 Refacing of Joints

Refacing of joints shall be accomplished using a concrete saw as specified in paragraph
EQUIPMENT to remove all residual old sealant and a minimum of concrete from the joint face
to provide exposure of newly cleaned concrete, and, if required, to enlarge the joint opening
to the width and depth shown on the drawings.  The blade shall be stiffened with a sufficient
number of suitable dummy (used) blades or washers.  Immediately following the sawing
operation, the joint opening shall be thoroughly cleaned using a water jet to remove all saw
cuttings and debris.

3.1.2.2 Refacing of Random Cracks

Sawing of the cracks shall be accomplished using a power-driven concrete saw as specified
in paragraph EQUIPMENT.  The saw blade shall be 6 inches or less in diameter to enable the
saw to follow the trace of the crack.  The blade shall be stiffened as necessary with suitable
dummy (or used) blades or washers.  Immediately following the sawing operation, the crack
opening shall be thoroughly cleaned using a water jet to remove all saw cuttings and debris.

3.1.3 Sandblasting or Waterblasting

The newly exposed concrete joint faces and the pavement surfaces extending a minimum of
1/2 inch from the joint edges shall be sandblasted or waterblasted clean.  A multiple-pass
technique shall be used until the surfaces are free of dust, dirt, curing compound, filler, old
sealant residue, or any foreign debris that might prevent the bonding of the sealant to the
concrete.  After final cleaning and immediately prior to sealing, the joints shall be blown out
with compressed air and left completely free of debris and water.

3.1.4 Back-Up Material

When the joint opening is of a greater depth than indicated for the sealant depth, the lower
portion of the joint opening shall be plugged or sealed off using a back-up material to prevent
the entrance of the sealant below the specified depth.  Care shall be taken to ensure that the
backup material is placed at the specified depth and is not stretched or twisted during
installation.
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3.1.5 Bond Breaking Tape

Where inserts or filler materials contain bitumen, or the depth of the joint opening does not
allow for the use of a backup material, a bond breaker separating tape will be inserted to
prevent incompatibility with the filler materials and three-sided adhesion of the sealant.  The
tape shall be securely bonded to the bottom of the joint opening so it will not float up into the
new sealant.

3.1.6 Rate of Progress of Joint Preparation

The stages of joint preparation which include sandblasting, air pressure cleaning and placing
of the back-up material shall be limited to only that lineal footage that can be sealed during
the same day.

3.2 PREPARATION OF SEALANT

3.2.1 Single-Component, Cold-Applied Sealants

The ASTM D 5893 sealant and containers shall be inspected prior to use.   Any materials that
contain water, hard caking of any separated constituents, nonreversible jell, or materials that
are otherwise unsatisfactory shall be rejected.  Settlement of constituents in a soft mass that
can be readily and uniformly remixed in the field with simple tools will not be cause for
rejection.

3.3 INSTALLATION OF SEALANT

3.3.1 Time of Application

Joints shall be sealed immediately following final cleaning of the joint walls and following the
placement of the separating or backup material. Open joints that cannot be sealed under the
conditions specified, or when rain interrupts sealing operations shall be recleaned and
allowed to dry prior to installing the sealant.

3.3.2 Sealing Joints

Immediately preceding, but not more than 50 feet ahead of the joint sealing operations, a final
cleaning with compressed air shall be performed.  The joints shall be filled from the bottom up
to 3/8 inch plus 1/8 inch or minus 0 inchesbelow the pavement surface.  Excess or spilled
sealant shall be removed from the pavement by approved methods and shall be discarded.
The sealant shall be installed in such a manner as to prevent the formation of voids and
entrapped air.  In no case shall gravity methods or pouring pots be used to install the sealant
material.  Traffic shall not be permitted over newly sealed pavement until authorized by the
Contracting Officer.  When a primer is recommended by the manufacturer, it shall be applied
evenly to the joint faces in accordance with the manufacturer's instructions.  Joints shall be
checked frequently to ensure that the newly installed sealant is cured to a tack-free condition
within the time specified.
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3.4 INSPECTION

3.4.1 Joint Cleaning

Joints shall be inspected during the cleaning process to correct improper equipment and
cleaning techniques that damage the concrete pavement in any manner.  Cleaned joints shall
be approved prior to installation of the separating or back-up material and joint sealant.

3.4.2 Joint Sealant Application Equipment

The application equipment shall be inspected to ensure conformance to temperature
requirements, proper proportioning and mixing (if two-component sealant) and proper
installation.  Evidences of bubbling, improper installation, failure to cure or set shall be cause
to suspend operations until causes of the deficiencies are determined and corrected.

3.4.3 Joint Sealant

The joint sealant shall be inspected for proper rate of cure and set, bonding to the joint walls,
cohesive separation within the sealant, reversion to liquid, entrapped air and voids.  Sealants
exhibiting any of these deficiencies at any time prior to the final acceptance of the project
shall be removed from the joint, wasted, and replaced as specified herein at no additional
cost to the Government.

3.5 CLEAN-UP

Upon completion of the project, all unused materials shall be removed from the site and the
pavement shall be left in a clean condition.

END OF SECTION
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SECTION 02762 (R)

COMPRESSION JOINT SEALS FOR CONCRETE PAVEMENTS

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in this text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2628 (1991; R 1998) Preformed Polychloroprene Elastomeric
Joint Seals for Concrete Pavements

ASTM D 2835 (1989; R 1998) Lubricant for Installation of Preformed
Compression Seals in Concrete Pavements

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 548 (1988) Jet-Fuel and Heat Resistant Preformed
Polychloroprene Elastomeric Joint Seals for Rigid
Pavements

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01300 SUBMITTAL PROCEDURES:

Product Data

Equipment; G

List of proposed equipment to be used in the performance of construction work,
including descriptive data, 14 days prior to use on the project.

Manufacturer's Instructions; G

Where installation procedures are required in accordance with the manufacturer's
recommendations, printed copies of manufacturers' instructions, 14 days prior to
use on the project.

Certificates

Compression Seals; [G]
Lubricant/Adhesive; G

Certificate of Compliance.
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1.3 EQUIPMENT

Machines, tools, and equipment used in the performance of the work required by this section
shall be approved before the work is started and shall be maintained in satisfactory condition
at all times.

1.3.1 Joint Cleaning Equipment

1.3.1.1 Concrete Saw

A self-propelled power saw with water-cooled diamond saw blades shall be provided for
cutting joints to the depths and widths specified and for removing filler, existing old joint seal,
or other material embedded in the joints or adhered to the joint faces.

1.3.1.2 Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hose, and a long-wearing venturi-
type nozzle of proper size, shape, and opening.  The maximum nozzle opening should not
exceed 1/4 inch.  The air compressor shall be portable and shall be capable of furnishing not
less than 150 cubic feet per minute and maintaining a line pressure of not less than 90 psi at
the nozzle while in use.  The compressor shall be equipped with traps that will maintain the
compressed air free of oil and water. The nozzle shall have an adjustable guide that will hold
the nozzle aligned with the joint about 1 inch above the pavement surface and will direct the
blast to clean the joint walls.  The height, angle of inclination, and the size of the nozzle shall
be adjusted as necessary to ensure satisfactory results.

1.3.1.3 Waterblasting Equipment

Waterblasting equipment shall include a trailer-mounted water tank, pumps, high-pressure
hose, a wand with safety release cutoff controls, nozzle, and auxiliary water resupply
equipment.  The water tank and auxiliary water resupply equipment shall be of sufficient
capacity to permit continuous operations.  The pumps, hoses, wand, and nozzle shall be of
sufficient capacity to permit the cleaning of both walls of the joint and the pavement surface
for a width of at least 1/2 inch on either side of the joint.  A pressure gauge mounted at the
pump shall show at all times the pressure in psi at which the equipment is operating.

1.3.2 Sealing Equipment

Equipment used to install the compression seal shall place the compression seal to the
prescribed depths within the specified tolerances without cutting, nicking, twisting, or
otherwise damaging the seal.  The equipment shall be capable of placing the seal with not
more than two percent longitudinal stretch or compression of the seal during installation.  The
machine shall be an automatic self-propelled joint seal application equipment and engine
powered.  The machine shall include a reservoir for the lubricant/adhesive, a device for
conveying the lubricant/adhesive in the proper quantities to the sides of the compression seal
or the sidewalls of the joints, a reel capable of holding one full spool of compression seal, and
a power-driven apparatus for feeding the joint seal through a compression device and
inserting the seal into the joint.  The equipment shall also include a guide to maintain the
proper course along the joint being sealed.  The machine shall at all times be operated by an
experienced operator.
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1.4 TRIAL JOINT SEAL AND LUBRICANT/ADHESIVE INSTALLATION

Prior to the cleaning and sealing of the joints for the entire project, a test section at least 200
feet long shall be prepared at a designated location in the project pavement, using the
specified materials and the approved equipment to demonstrate the proposed joint
preparation and sealing of all types of joints in the project.  Following the completion of the
trial length and before any other joint is sealed, the trial joints will be inspected by the
Government to determine that the materials and installation meet the requirements specified.
If materials or installation do not meet requirements, the materials shall be removed, and the
joints shall be recleaned and resealed at no cost to the Government.  No other joints shall be
sealed until the test installation has been approved.  If the trial section is approved, it may be
incorporated into the permanent work.  Other joints shall be sealed in the manner approved
for sealing the trial joint.

1.5 DELIVERY AND STORAGE

Materials delivered to the jobsite shall be inspected for defects, unloaded, and stored with a
minimum of handling to avoid damage.  Storage facilities shall protect materials from weather
and shall maintain materials at temperatures recommended by the manufacturer.

1.6 ENVIRONMENTAL CONDITIONS

The ambient temperature and the pavement temperature within the joint wall shall be at least
35 degrees F and rising at the time of installation of the materials.  Sealant installation will not
be allowed if moisture or foreign material is observed in the joint.

2 PRODUCTS

2.1 COMPRESSION SEALS

Compression joint seal materials shall be a vulcanized elastomeric compound using
polychloroprene as the only base polymer.  The material and manufactured seal shall
conform to ASTM D 2628 and COE CRD-C 548.  The joint seal shall be a labyrinth type seal.
The uncompressed depth of the face of the compression seal (that is to be bonded to the joint
wall) shall be greater than the uncompressed width of the seal, except that for seals 1 inch or
greater in width, the depth need be only 1 inch or greater.  The actual width of the
uncompressed seal for construction and contraction joints shall be 13/16 or 1 inch.  The
tolerance on the seal shall be plus 1/8 inch or minus 1/16 inch.

2.2 LUBRICANT/ADHESIVE

Lubricant/adhesive used for the compression elastomeric joint seal shall be a one-component
compound conforming to ASTM D 2835.

3 EXECUTION

3.1 PREPARATION OF JOINTS

Immediately before installation of the compression joint seal, the joints shall be thoroughly
cleaned to remove laitance, filler, existing sealer, foreign material and protrusions of
hardened concrete from the sides and upper edges of the joint space to be sealed.  Cleaning
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shall be by sandblasting or waterblasting and shall extend along pavement surfaces at least
1/2 inch on either side of the joint.  After final cleaning and immediately prior to sealing, the
joints shall be blown out with compressed air and left completely free of debris and water.
The Contractor shall demonstrate that the selected cleaning operation meets the cleanliness
requirements.  Any irregularity in the joint face which would prevent uniform contact between
the joint seal and the joint face shall be corrected prior to the installation of the joint seal.

3.1.1 Sawing

Joints shall be cleaned and opened to the specified width and depth by sawing.  Immediately
following the sawing operation, the joint faces and opening shall be thoroughly cleaned using
a water jet to remove saw cuttings or debris remaining on the faces or in the joint opening.
Compression seal shall be installed within 3 calendar days of the time the joint cavity is
sawed.  Depth of the joint cavity shall be per manufacturer's instructions.  The saw cut for the
joint seal cavity shall be centered over the joint line.  The nominal width of the sawed joint
seal cavity shall be as follows; the actual width shall be within a tolerance of plus or minus
1/16 inch:

a.  If a nominal 13/16-inch wide compression seal is furnished, the nominal width of the
saw cut shall be 8/16 inches when the pavement temperature at the time of sawing
is between +25 and +80 degrees F.  If the pavement temperature at the time of
sawing is above this range, the nominal width of the saw cut shall be decreased
1/16 inch.  If the pavement temperature at the time of sawing is below this range,
the nominal width of the saw cut shall be increased 1/16 inch.

b.  If a nominal 1-inch wide compression seal is furnished, the nominal width of the saw
cut shall be 9/16 inches when the pavement temperature at the time of sawing is
between +25 and +140 degrees F.  If the pavement temperature at the time of
sawing is above this range, the nominal width of the saw cut shall be decreased
1/16 inch.  If the pavement temperature at the time of sawing is below this range,
the nominal width of the saw cut shall be increased 1/16 inch.

c.  The pavement temperature shall be measured in the presence of the Contracting
Officer.  Measurement shall be made each day before commencing sawing and at
any other time during the day when the temperature appears to be varying from the
allowable sawing range.

3.1.2 Sandblast Cleaning

A multiple pass sandblasting technique shall be used until the surfaces are free of dust, dirt,
curing compound, or any residue that might prevent ready insertion or uniform contact of the
seal and bonding of the lubricant/adhesive to the concrete.

3.1.3 Waterblast Cleaning

A multiple pass waterblast technique shall be used until the surfaces are free of dust, dirt,
curing compound, or any residue that might prevent ready insertion or uniform contact of the
seal and bonding of the lubricant/adhesive to the concrete.
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3.1.4 Rate of Progress

Sandblasting or waterblasting of joint faces shall be limited to the length of joint that can be
sealed during the same workday.

3.2 INSTALLATION OF THE COMPRESSION SEAL

3.2.1 Time of Installation

Joints shall be sealed immediately within 3 calendar days of sawing the joint seal cavity and
following concrete cure and the final cleaning of the joint walls.  Open joints ready for sealing
that cannot be sealed under the specified conditions shall be provided with an approved
temporary seal to prevent infiltration of foreign material.  When rain interrupts the sealing
operations, the joints shall be washed, air pressure cleaned, and allowed to dry prior to
installing the lubricant/adhesive and compression seal.

3.2.2 Sequence of Installation

Longitudinal joints shall be sealed first, followed by transverse joints.  Seals in longitudinal
joints shall be installed so that all transverse joint seals will be intact from edge to edge of the
pavement.  Intersections shall be made monolithic by use of joint seal adhesive and care in
fitting the intersection parts together.  Extender pieces of seal shall not be used at
intersections.  Any seal falling short at the intersection shall be removed and replaced with
new seal at no additional cost to the Government.  Seals that are required to change direction
by more than 20 degrees, may require a poured sealant at the intersection.  Poured sealant
shall be per compression seal manufacturer's instructions.

3.3 SEALING OF JOINTS

The sides of the joint seal or the sides of the joint shall be covered with a coating of
lubricant/adhesive and the seal installed as specified.  Butt joints and seal intersections shall
be coated with liberal applications of lubricant/ adhesive.  Lubricant/adhesive spilled on the
pavement shall be removed immediately to prevent setting on the pavement.  The in-place
joint seal shall be in an upright position and free from twisting, distortion, and cuts.
Adjustments shall be made to the installation equipment and procedure, if the stretch exceeds
1 percent.  Any seal exceeding 2 percent stretch shall be removed and replaced.  The joint
seal shall be placed at a uniform depth within the tolerances specified.  In-place joint seal
which fails to meet the specified requirements shall be removed and replaced with new joint
seal at no cost to the Government.  The compression joint seal shall be placed to a depth of
1/4 inch, plus or minus 1/8 inch, below the pavement surface except when the joint is beveled
or has a radius at the surface, or unless otherwise directed.  For beveled joints or joints with a
radius at the surface, the compression joint seal shall be installed at a depth of 1/8 inch, plus
or minus 1/8 inch, below the bottom of the edge of the bevel or radius.  No part of the seal
shall be allowed to project above the surface of the pavement or above the edge of the bevel
or radius.  The seal shall be installed in the longest practicable lengths in longitudinal joints
and shall be cut at the joint intersections to provide continuous installation of the seal in the
transverse joints.  The lubricant/adhesive in the longitudinal joints shall be allowed to set for 1
hour prior to cutting at the joint intersections to reduce the possibility of shrinkage.  For all
transverse joints, the minimum length of the compression joint seal shall be the pavement
width from edge to edge.
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3.4 CLEAN-UP

Upon completion of the project, all unused materials shall be removed from the site, any
lubricant/adhesive on the pavement surface shall be removed, and the pavement shall be left
in clean condition.

3.5 QUALITY CONTROL PROVISIONS

3.5.1 Application Equipment

The application equipment shall be inspected to assure uniform application of
lubricant/adhesive to the sides of the compression joint seal or the walls of the joint.  If any
equipment causes cutting, twisting, nicking, excessive stretching or compressing of the seal,
or improper application of the lubricant/adhesive, the operation shall be suspended until
causes of the deficiencies are determined and corrected.

3.5.2 Procedures

3.5.2.1 Quality Control Inspection

Quality control provisions shall be provided during the joint cleaning process to prevent or
correct improper equipment and cleaning techniques that damage the concrete in any
manner.  Cleaned joints shall be approved by the Government prior to installation of the
lubricant/adhesive and compression joint seal.

3.5.2.2 Conformance to Stretching and compression Limitations

Conformance to stretching and compression limitations shall be determined.  The top surface
of the compression seal shall be marked at 1 foot intervals in a manner clear and durable to
enable length determinations of the seal.  After installation, the distance between the marks
shall be measured on the seal.  If the stretching or compression exceeds 2 percent, the seal
shall be removed and replaced with new joint at no additional cost to the Government.  The
seal shall be removed up to the last correct measurement.  The seal shall be inspected a
minimum of once per  400 feet of seal for compliance to the shrinkage or compression
requirements.  Measurements shall also be made at the same interval to determine
conformance with depth and width of installation requirements.  Compression seal that is not
in conformance with specification requirements shall be removed and replaced with new joint
seal at no additional cost to the Government.

3.5.2.3 Pavement Temperature

The pavement temperature shall be determined by placing a thermometer in the initial saw
cut for the joint and the reading shall be recorded.  The thermometer shall remain in the joint
for an adequate time to provide a control reading.

3.5.3 Product

The joint sealing system (compression seal and lubricant/adhesive) shall be inspected for
proper rate of cure and bonding to the concrete, cuts, twists, nicks and other deficiencies.
Seals exhibiting any defects, at any time prior to final acceptance of the project, shall be
removed from the joint, wasted, and replaced in a satisfactory manner.

END OF SECTION
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SECTION 02763 (R)

PAVEMENT MARKINGS

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

AASHTO M 247 (1981; R 1996) Glass Beads Used in Traffic Paint

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 792 (1998) Density and Specific Gravity (Relative Density)
of Plastics by Displacement

ASTM D 4280 (1996) Extended Life Type, Nonplowable, Prismatic,
Raised, Retroreflective Pavement Markers

ASTM D 4505 (1996) Preformed Plastic Pavement Marking Tape for
Extended Service Life

ASTM E 28 (1999) Softening Point of Resins by Ring and Ball
Apparatus

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS TT-B-1325 (Rev C; Notice 1; Canc. Notice 2) Beads (Glass
Spheres) Retro-Reflective (Metric)

FS TT-P-1952 (Rev D; Canc. Notice 1) Paint, Traffic and Airfield
Marking, Waterborne (Metric)

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Equipment; G
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Lists of proposed equipment, including descriptive data, and notifications of
proposed Contractor actions as specified in this section.  List of removal equipment
shall include descriptive data indicating area of coverage per pass, pressure
adjustment range, tank and flow capacities, and safety precautions required for the
equipment operation.

Composition Requirements; G

Manufacturer's current printed product description and Material Safety Data Sheets
(MSDS) for each type paint/color proposed for use.

Qualifications; G

Document certifying that personnel are qualified for equipment operation and
handling of chemicals.

Test Reports

Sampling and Testing; G

Certified copies of the test reports, prior to the use of the materials at the jobsite.

Certificates

Volatile Organic Compound (VOC); G

Certificate stating that the proposed pavement marking paint meets the VOC
regulations of the local Air Pollution Control District having jurisdiction over the
geographical area in which the project is located.

1.3 DELIVERY AND STORAGE

All materials shall be delivered and stored in sealed containers that plainly show the
designated name, formula or specification number, batch number, color, date of manufacture,
manufacturer's name, and directions, all of which shall be plainly legible at time of use.

1.4 EQUIPMENT

All machines, tools and equipment used in the performance of the work shall be approved
and maintained in satisfactory operating condition.  Equipment operating on roads and
runways shall display low speed traffic markings and traffic warning lights.

1.4.1 Paint Application Equipment

The equipment to apply paint to pavements shall be a self-propelled or mobile-drawn
pneumatic spraying machine with suitable arrangements of atomizing nozzles and controls to
obtain the specified results.  The machine shall have a speed during application not less than
5 mph, and shall be capable of applying the stripe widths indicated, at the paint coverage rate
specified in paragraph APPLICATION, and of even uniform thickness with clear-cut edges.
The equipment used to apply the paint binder to airfield pavements shall be a self-propelled
or mobile-drawn pneumatic spraying machine with an arrangement of atomizing nozzles



02002/AE/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 02763(R)-3

capable of applying a line width at any one time in multiples of 6 inches, from 6 inches to 36
inches.  The paint applicator shall have paint reservoirs or tanks of sufficient capacity and
suitable gauges to apply paint in accordance with requirements specified.  Tanks shall be
equipped with suitable air-driven mechanical agitators.  The spray mechanism shall be
equipped with quick-action valves conveniently located, and shall include necessary pressure
regulators and gauges in full view and reach of the operator.  Paint strainers shall be installed
in paint supply lines to ensure freedom from residue and foreign matter that may cause
malfunction of the spray guns.  The paint applicator shall be readily adaptable for attachment
of an air-actuated dispenser for the reflective media approved for use.  Pneumatic spray guns
shall be provided for hand application of paint in areas where the mobile paint applicator
cannot be used.

1.4.2 Reflective Media Dispenser

The dispenser for applying the reflective media shall be attached to the paint dispenser and
shall operate automatically and simultaneously with the applicator through the same control
mechanism.  The dispenser shall be capable of adjustment and designed to provide uniform
flow of reflective media over the full length and width of the stripe at the rate of coverage
specified in paragraph APPLICATION, at all operating speeds of the applicator to which it is
attached.

1.4.3 Surface Preparation Equipment

1.4.3.1 Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hoses, and nozzles of proper size
and capacity as required for cleaning surfaces to be painted.  The compressor shall be
capable of furnishing not less than 150 cfm of air at a pressure of not less than 90 psi at each
nozzle used, and shall be equipped with traps that will maintain the compressed air free of oil
and water.

1.4.3.2 Waterblast Equipment

The water pressure shall be specified at 2600 psi at 140 degrees F in order to adequately
clean the surfaces to be marked.

1.4.4 Marking Removal Equipment

Equipment shall be mounted on rubber tires and shall be capable of removing markings from
the pavement without damaging the pavement surface or joint sealant.  Waterblasting
equipment shall be capable of producing an adjustable, pressurized stream of water.
Sandblasting equipment shall include an air compressor, hoses, and nozzles.  The
compressor shall be equipped with traps to maintain the air free of oil and water.

1.4.4.1 Shotblasting Equipment

Shotblasting equipment shall be capable of producing an adjustable depth of removal of
marking and pavement.  Each unit shall be self-cleaning and self-contained, shall be able to
confine dust and debris from the operation, and shall be capable of recycling the abrasive for
reuse.
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1.4.4.2 Chemical Equipment

Chemical equipment shall be capable of application and removal of chemicals from the
pavement surface, and shall leave only non-toxic biodegradeable residue.

1.4.5 Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite and well ahead of
the worksite for alerting approaching traffic from both directions.  Small markers shall be
placed along newly painted lines or freshly placed raised markers to control traffic and
prevent damage to newly painted surfaces or displacement of raised pavement markers.
Painting equipment shall be marked with large warning signs indicating slow-moving painting
equipment in operation.

1.5 HAND-OPERATED, PUSH-TYPE MACHINES

All machines, tools, and equipment used in performance of the work shall be approved and
maintained in satisfactory operating condition.  Hand-operated push-type machines of a type
commonly used for application of paint to pavement surfaces will be acceptable for marking
small streets and parking areas.  Applicator machine shall be equipped with the necessary
paint tanks and spraying nozzles, and shall be capable of applying paint uniformly at
coverage specified.  Sandblasting equipment shall be provided as required for cleaning
surfaces to be painted.  Hand-operated spray guns shall be provided for use in areas where
push-type machines cannot be used.

1.6 MAINTENANCE OF TRAFFIC

1.6.1 Airfield

The performance of work in the controlled zones of airfields shall be coordinated with the
Contracting Officer and with the Flight Operations Officer.  Verbal communications shall be
maintained with the control tower before and during work in the controlled zones of the
airfield.  The control tower shall be advised when the work is completed.  A radio for this
purpose  shall be provided by the Contractor and approved by the Contracting Officer.

1.7 WEATHER LIMITATIONS FOR REMOVAL

Pavement surface shall be free of snow, ice, or slush.  Surface temperature shall be at least
40 degrees F and rising at the beginning of operations, except those involving shot or sand
blasting.  Operation shall cease during thunderstorms.  Operation shall cease during rainfall,
except for waterblasting and removal of previously applied chemicals.  Waterblasting shall
cease where surface water accumulation alters the effectiveness of material removal.

2 PRODUCTS

2.1 PAINT

The paint shall be homogeneous, easily stirred to smooth consistency, and shall show no
hard settlement or other objectionable characteristics during a storage period of 6 months.
Paints for airfields, roads, and streets shall conform to FS TT-P-1952, color as indicated .
Pavement marking paints shall comply with applicable state and local laws enacted to ensure
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compliance with Federal Clean Air Standards.  Paint materials shall conform to the
restrictions of the local Air Pollution Control District.

2.2 REFLECTIVE MEDIA

Reflective media for airfields shall conform to FS TT-B-1325, Type I, Gradation A.

3 EXECUTION

3.1 SURFACE PREPARATION

Surfaces to be marked shall be thoroughly cleaned before application of the pavement
marking material.  Dust, dirt, and other granular surface deposits shall be removed by
sweeping, blowing with compressed air, rinsing with water or a combination of these methods
as required.  Rubber deposits, surface laitance, existing paint markings, and other coatings
adhering to the pavement shall be completely removed with scrapers, wire brushes,
sandblasting, approved chemicals, or mechanical abrasion as directed.  Areas of old
pavement affected with oil or grease shall be scrubbed with several applications of trisodium
phosphate solution or other approved detergent or degreaser, and rinsed thoroughly after
each application.  After cleaning, oil-soaked areas shall be sealed with cut shellac to prevent
bleeding through the new paint.  Pavement surfaces shall be allowed to dry, when water is
used for cleaning, prior to striping or marking.  Surfaces shall be recleaned, when work has
been stopped due to rain.

3.1.1 Pretreatment for Early Painting

Where early painting is required on rigid pavements, a pretreatment with an aqueous solution
containing 3 percent phosphoric acid and 2 percent zinc chloride shall be applied to prepared
pavement areas prior to painting.

3.1.2 Cleaning Existing Pavement Markings

In general, markings shall not be placed over existing pavement marking patterns.  Existing
pavement markings, which are in good condition but interfere or conflict with the newly
applied marking patterns, shall be removed.  Deteriorated or obscured markings that are not
misleading or confusing or interfere with the adhesion of the new marking material do not
require removal.  New preformed and thermoplastic pavement markings shall not be applied
over existing preformed or thermoplastic markings.  Whenever grinding, scraping,
sandblasting or other operations are performed the work must be conducted in such a
manner that the finished pavement surface is not damaged or left in a pattern that is
misleading or confusing.  When these operations are completed the pavement surface shall
be blown off with compressed air to remove residue and debris resulting from the cleaning
work.

3.1.3 Cleaning Concrete Curing Compounds

On new Portland cement concrete pavements, cleaning operations shall not begin until a
minimum of 21 days after the placement of concrete.  All new concrete pavements shall be
cleaned by either sandblasting or water blasting.  When water blasting is performed,
thermoplastic and preformed markings shall be applied no sooner than 24 hours after the
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blasting has been completed.  The extent of the blasting work shall be to clean and prepare
the concrete surface as follows:

     a.  There is no visible evidence of curing compound on the peaks of the textured concrete
surface.

     b.  There are no heavy puddled deposits of curing compound in the valleys of the textured
concrete surface.

     c.  All remaining curing compound is intact; all loose and flaking material is removed.

     d.  The peaks of the textured pavement surface are rounded in profile and free of sharp
edges and irregularities.

     e.  The surface to be marked is dry.

3.2 APPLICATION

All pavement markings and patterns shall be placed as shown on the plans and shall include
reflective media.

3.2.1 Paint

Paint shall be applied to clean, dry surfaces, and only when air and pavement temperatures
are above 40 degrees F and less than 95 degrees F.  Paint temperature shall be maintained
within these same limits.  Paint shall be applied pneumatically with approved equipment at
rate of coverage specified.  The Contractor shall provide guide lines and templates as
necessary to control paint application.  Special precautions shall be taken in marking
numbers, letters, and symbols.  Edges of markings shall be sharply outlined.  All pavement
markings shall be painted twice, as described in the project drawings.  The first, “temporary”
application of paint shall be made during each phase of construction.  The “final” application
of paint shall be made after all of the concrete and asphalt pavements in the project are at
least 30 days old.

3.2.1.1 Rate of Application

     a.  Reflective Markings:  Pigmented binder shall be applied evenly to the pavement area to
be coated at a rate of 105 plus or minus 5 square feet per gallon.  Glass spheres shall be
applied uniformly to the wet paint on airfield pavement at a rate of 8 plus or minus 0.5 pounds
of glass spheres per gallon of paint.

     b.  Nonreflective Markings:  None included.

3.2.1.2 Drying

The maximum drying time requirements of the paint specifications will be strictly enforced to
prevent undue softening of bitumen, and pickup, displacement, or discoloration by tires of
traffic.  If there is a delay in drying of the markings, painting operations shall be discontinued
until cause of the slow drying is determined and corrected.
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3.2.2 Reflective Media

Application of reflective media shall immediately follow application of pigmented binder.
Drop-on application of glass spheres shall be accomplished to insure that reflective media is
evenly distributed at the specified rate of coverage.  Should there be malfunction of either
paint applicator or reflective media dispenser, operations shall be discontinued immediately
until deficiency is corrected.

3.3 MARKING REMOVAL

Pavement markings shall be removed in the areas shown on the drawings.  Markings
designated for removal include but are not limited to temporary markings for displaced
thresholds and temporary aircraft arresting system markings.  Removal of marking shall be as
complete as possible without damage to the surface.  The removal process shall not expose
pavement aggregate.  After the markings are removed, the cleaned pavement surfaces shall
exhibit adequate texture for remarking as specified in paragraph SURFACE PREPARATION.
Contractor shall demonstrate removal of pavement marking in an area designated by the
Contracting Officer.  The demonstration area will become the standard for the remainder of
the work.

3.3.1 Equipment Operation

Equipment shall be controlled and operated to remove markings from the pavement surface,
prevent dilution or removal of binder from underlying pavement, and prevent emission of blue
smoke from asphalt or tar surfaces.

3.3.2 Cleanup and Waste Disposal

The worksite shall be kept clean of debris and waste from the removal operations.  Cleanup
shall immediately follow removal operations in areas subject to air traffic.  Debris shall be
disposed of at approved sites.

END OF SECTION
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SECTION 02900 (R)

LANDSCAPE WORK

1 PART 1   GENERAL

1.1 SUMMARY

This Section includes provisions for the following items:

      a.   Seeding of disturbed areas.
      b.   Soil sterilization.

1.2 REFERENCES

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

   ANSI:  American National Standards Institute, 1430 Broadway, New york, NY    10018,
(212) 354-3300

   ANSi Z60.1:  American Standard for Nursery Stock

1.3 SUBMITTALS

1.3.1 General

Submit the following in accordance with Conditions of Contract and Division 1 Specification
Sections.

1.3.2 Plant and Material Certifications

a.   Certificates of inspection as required by governmental authorities.

b.   Manufacturer's or vendor's certified analysis for soil amendments and fertilizer materials.

c.   Label data substantiating that materials comply with specified requirements.

1.3.3 Planting Schedule

Proposed planting schedule, indicating dates for each type of landscape work during normal
seasons for such work in area of site.  Correlate with specified maintenance periods to
provide maintenance from date of substantial completion.  Once accepted, revise dates only
as approved in writing, after documentation of reasons for delays.

1.4 QUALITY ASSURANCE

   a.   Subcontract landscape and seeding work to a firm specializing in landscape work.

   b.   Source Quality Control:  Source of all landscape plants and materials will be made
available to WQA.
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   c.   General:  Ship landscape materials with certificates of inspection required by governing
authorities.  Comply with regulations applicable to landscape materials.

   d.   Do not make substitutions.  If specified landscape material is not obtainable, submit
proof of non-availability to Architect, together with proposal for use of equivalent material.

   e.   Analysis and Standards:  Package standard products with manufacturer's certified
analysis.  For other materials, provide analysis by recognized laboratory made in accordance
with methods established by the Association of Official Agriculture Chemists, wherever
applicable.

1.5 DELIVERY, STORAGE AND HANDLING

Deliver packaged materials in containers showing weight, analysis, and name of
manufacturer.  Protect materials from deterioration during delivery, and while stored at site.

1.6 JOB CONDITIONS

1.6.1 Utilities

Determine location of underground utilities and perform work in a manner which will avoid
possible damage.  Hand excavate, as required.  Maintain grade stakes set by others unti
removal is mutually agreed upon by parties concerned.

1.6.2 Excavation

When conditions detrimental to plant growth are encountered, such as rubble fill, adverse
drainage conditions, or obstructions, notify the Contracting Officer or his representative before
planting.

1.7 SEQUENCING AND SCHEDULING

Proceed with, and complete landscape work as rapidly as portions of site become available,
working within seasonal limitations for each kind of landscape work required.

   a.   Plant or install materials during normal planting seasons for each type of plant material
required.

   b.   Correlate planting with specified maintenance periods to provide maintenance from date
of substantial completion.

1.8 SPECIAL PROJECT WARRANTY

The Contractor shall warrant all seed areas for a period of one year.

2 PRODUCTS

2.1 GRASS MATERIALS

Provide fresh, clean, new-crop seed complying with tolerance for purity and germination
established by Official Seed Analysts of North America.  Provide seed mixture composed of
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grass species, proportions and minimum precentages of purity, germination, and maximum
percentage of weed seed, as specified.  Grass seed will be perennial seed, no annual seed.
Seed must be less than two years old.  Seed shall be applied by hydroseeding during the
month of October as approved by the Contracting Officer.  The following seed mix shall be
used:

   Common Name                  Botanical Name            Rate (lbs/acre)
   Sandberg's Bluegrass         Poa sandbergii            7.0
   Bottlebrush Squirreltail     Sitanion hystrix          4.0
   Buffalograss                 Buchloe dactyloides       5.0
   Galleta Grass                Hillaria jamesii          6.0
   Sheep Fescue                 Festuca ovina             3.0

2.2 SOIL STERILANT

Provide soil sterilant for use in the areas identified in Paragraph 3.3.  The sterilant shall be
SSI Maxim Co. Weed Blast or approved equal and consist of the following ingredients:

      Diuron                         4%
      Bromacil                       4%
      Inert Ingredients             92%

3 EXECUTION

3.1 ADVANCE PREPARATION AND CLEANUP

After grading of areas has completed and before applying seed, fertilizer and mulch mixture,
areas to be seeded shall be raked or otherwise cleared of stones larger than 2 inches in any
diameter, sticks, stumps and other debris which might interfere with sowing of seed, growth of
grasses or subsequent maintenance of grass-covered areas.  If any damage by erosion or
other causes has occurred after the completion of grading and before beginning the
application of seed, fertilizer and mulch mixture, the Contractor shall repair such damage.
This may include filling gullies, smoothing irregularities and repairing other incidental damage.

An area to be seeded shall be considered a satisfactory seedbed without additional treatment
if it has recently been thoroughly loosened and worked to a depth of not less than 5 inches as
a result of grading operations and, if immediately prior to seeding, the top 3 inches of soil is
loose, friable, reasonably free from large clods, rocks, large roots or other undesirable matter
and if shaped to the required grade.

However, when the area to be seeded is sparsely sodded, weedy, barren and unworked, or
packed and hard, any grass and weeds shall first be cut or otherwise satisfactorily disposed
of and the soil then scarified or be worked into a satisfactory seedbed by discing or by use of
cultipackers, rollers, drags, harrows or other appropriate means.

3.2 HYDROSEEDING

a.   Mix specified seed, fertilizer, and pulverized mulch in water, using equipment specifically
designed for hydroseed application.  Continue mixing until uniformly blended into
homogenous slurry suitable for hydraulic application.
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   b.   Apply slurry uniformly to all areas to be seeded.  Rate of application as required to
obtain specified seed sowing rate.

3.3 SOIL STERILIZATION

Apply soil sterilant at the rate of 200 lbs per acre on soil adjacent to the runway.  Limits of
sterilization shall be 15 feet on either side of the runway along the full length, plus 5 acres at
the overrun of each end of the runway.  Sterilant shall be applied during the month of
November, at a time approved by the Contracting Officer.  The Contracting Officer may elect
to direct the Contractor to provide the sterilant in bulk form for application by the Government.

3.4 CLEANUP AND PROTECTION

   a.   During landscape work, keep pavements clean and work area in an orderly condition.

   b.   Protect landscape work and materials from damage due to landscape operations,
operations by other contractors and trades, and trespassers.  Maintain protection during
installation and maintenance periods.  Treat, repair, or replace damaged landscape work as
directed.

3.5 INSPECTION AND ACCEPTANCE

   a.   When landscape work is completed, including maintenance, the Contracting Officer will
make an inspection to determine acceptability.

      (1)   Landscape work will be inspected for acceptance in portions as agreeable to the
Government, provided each portion of work offered for inspection is complete, including
maintenance.

   b.   When inspected landscape work does not comply with requirements, replace rejected
work and continue specified maintenance until re-inspected by the Contracting Officer and
found to be acceptable.  Remove rejected plants and materials promptly from project site.

END OF SECTION
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SECTION 02964 (R)

COLD MILLING OF BITUMINOUS PAVEMENTS

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse Aggregates

1.2 EQUIPMENT, TOOLS, AND MACHINES

Equipment, tools, and machines used in the performance of the work shall be maintained in a
satisfactory working condition.

1.2.1 Cold-Milling Machine

The cold-milling machine shall be a self-propelled machine equipped with a control system
capable of automatically maintaining the specified cutting drum elevation.  The control system
shall be automatically actuated through a system of mechanical sensors or sensor-directed
mechanisms or devices which will maintain the cutting drum at the proper elevation to obtain
the required surface.  Pavement milling machine shall be capable of establishing grade
control; shall have means of controlling transverse slope; and shall have effective means of
controlling dust produced during the pavement milling operation.  The machine shall have the
ability to remove the millings or cuttings from the pavement and load them into a truck.  The
milling machine shall not cause damage to any part of the pavement structure that is not to be
removed.

1.2.2 Cleaning Equipment

Cleaning equipment shall be suitable for removing and cleaning loose material from the
pavement surface.

1.2.3 Straightedge

The Contractor shall furnish and maintain at the site, in good condition, one 12 foot
straightedge or other suitable device for each milling machine, for testing the finished surface.
Straightedge shall be made available for Government use.  Straightedges shall be
constructed of aluminum or other lightweight metal, and shall have blades of box or box-
girder cross section with flat bottom reinforced to insure rigidity and accuracy.  Straightedges
shall have handles to facilitate movement on the pavement without bending over.
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1.3 WEATHER LIMITATIONS

Milling shall not be performed when there is accumulation of snow or ice on the pavement
surface.

1.4 GRADE AND SURFACE-SMOOTHNESS REQUIREMENTS

1.4.1 Grade

The finished milled surfaces shall conform to the lines, grades, and cross sections indicated.
The finished milled-pavement surfaces shall vary not more than 0.03 foot from the
established plan grade line and elevation.  Finished surfaces at a juncture with other
pavements shall coincide with the finished surfaces of the abutting pavements.  The
deviations from the plan grade line and elevation will not be permitted in areas of pavements
where closer conformance with planned grade and elevation is required for the proper
functioning of appurtenant structures involved.

1.4.2 Surface Smoothness

Finished surfaces shall not deviate from the testing edge of a 12 foot straightedge more than
1/4 inch in the transverse or longitudinal direction.

2 PRODUCTS (NOT APPLICABLE)

3 EXECUTION

3.1 MILLING OPERATION

Sufficient passes shall be made so that the designated area is milled to the grades and cross
sections indicated.  The milling shall proceed with care and in depth increments that will not
damage the pavement below the designated finished grade.  Items damaged during milling,
such as manholes, valve boxes, utility lines, pavement that is torn, cracked, gouged, broken,
or undercut, shall be repaired or replaced as directed.

3.2 GRADE AND SURFACE-SMOOTHNESS TESTING

3.2.1 Grade-Conformance Tests

The finished milled surface of the pavement shall be tested for conformance with the plan-
grade requirements by the Contractor by running lines of levels at intervals of 50 feet
longitudinally and 50 feet transversely to determine the elevation of the completed pavement.
The Contractor shall correct variations from the designated grade line and elevation in excess
of the plan-grade requirements as directed.  Skin patching for correcting low areas will not be
permitted.  The Contractor shall remove and replace the deficient low area.  Sufficient
material shall be removed to allow at least 1 inch of asphalt concrete to be placed.  No
additional payment shall be made for grade conformance corrections.

3.2.2 Surface-Smoothness Tests

After completion of the final milling, the finished milled surface will be tested by the
Government with a straightedge.  Other approved devices may be used, provided that when
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satisfactorily and properly operated, such devices reveal all surface irregularities exceeding
the tolerances specified.  Surface irregularities that depart from the testing edge by more than
1/4 inch shall be corrected.

3.3 REMOVAL OF MILLED MATERIAL

Material that is removed shall be placed in the disposal area as specified or placed and
spread on designated haul road.

END OF SECTION
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SECTION 02975 (R)

SEALING OF CRACKS IN BITUMINOUS PAVEMENTS

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in this text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3405 (1997) Joint Sealants, Hot-Applied, for Concrete and
Asphalt Pavements

1.2 UNIT PRICES

1.2.1 Measurement

The quantity of each sealing item and large crack repair to be paid for shall be determined by
actual measurement of the number of linear feet of in-place material that has been approved.

1.2.2 Payment

Payment shall be made at the contract unit bid prices per linear foot for the sealing items and
large crack repair scheduled.  The unit bid prices shall include the cost of all labor, materials,
and the use of all equipment and tools required to complete the work.

1.3 SYSTEM DESCRIPTION

Machines, tools, and equipment used in the performance of the work required by this section
shall be approved before the work is started and shall be maintained in satisfactory condition
at all times.

1.4 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Installation of Sealant; G

Manufacturer's instructions 14 days prior to the use of the material on the project.
Installation of the material will not be allowed until the instructions are received.
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Mix Design; G

Propose Job-mix Formula

Submit a formula for hot-asphalt plant mix for major highway or interstate highway
level of materials quality, prepared within one year of submittal, for approval prior to
preparing and placing the bituminous mixture.  Job-mix formula for each mixture
shall be in effect until modified in in writing by the Contractor and approved by the
Contracting Officer.  Provide a new job-mix formula for each source change.

Certificates

Joint Sealant; G

Certificate of Compliance.

1.5 TEST REQUIREMENTS

The crack sealant and backup material, when required, shall be tested for conformance with
the referenced applicable material specification.  The materials will be tested by the
Government.  The cost of the first test of samples will be borne by the Government.  If the
samples fail to meet specification requirements, the Contractor shall replace the materials
represented by the sample and the new materials shall be tested at the Contractor's expense.
Samples of materials shall be furnished, in sufficient quantity to be tested, upon request.
Conformance with the requirements of the laboratory tests specified will not constitute final
acceptance of the materials.  Final acceptance will be based on the performance of the in-
place materials.

1.6 EQUIPMENT

Machines, tools, and equipment used in the performance of the work required by this section
shall be approved before the work is started and shall be maintained in satisfactory condition
at all times.

1.6.1 Crack Cleaning Equipment

1.6.1.1 Routing Equipment

The routing equipment shall be a self-powered machine operating a power driven tool or bit
specifically designed for routing bituminous pavements. The bit shall rotate about a vertical
axis at sufficient speed to cut a smooth vertical-walled reservoir in the pavement surface and
shall maintain accurate cutting without damaging the sides or top edges of the reservoir. The
router shall be capable of following the trace of the crack without deviation.  The use of rotary
impact routing devices will be permitted if vertical-sided carbide tipped bits are used.

1.6.1.2 Pavement Saw

A self-propelled power saw with small diameter (6 inches or less) water-cooled diamond or
abrasive saw blades shall be provided for cutting cracks to the depths and widths specified
and for removing filler that is embedded in the cracks or adhered to the crack faces.  The
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diameter of the saw blade shall be small enough to allow the saw to closely follow the trace of
the crack.

1.6.1.3 Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hose, and long-wearing venturi-type
nozzle of proper size, shape and opening.  The maximum nozzle opening shall not exceed
1/4 inch.  The air compressor shall be portable; and shall be capable of furnishing not less
than 150 cfm and maintaining a line pressure of not less than 90 psi at the nozzle while in
use.  Compressor capability under job conditions shall be demonstrated before approval.  The
compressor shall be equipped with traps that will maintain the compressed air free of oil and
water.  The nozzle shall have an adjustable guide that will hold the nozzle aligned with the
crack about 1 inch above the pavement surface.  The height, angle of inclination and the size
of the nozzle shall be adjusted as necessary to secure satisfactory results.

1.6.1.4 Waterblasting Equipment

Waterblasting equipment shall include a trailer-mounted water tank, pumps, high-pressure
hose, wand with safety release cutoff control, nozzle, and auxiliary water resupply equipment.
The water tank and auxiliary resupply equipment shall be of sufficient capacity to permit
continuous operations. The hose, wand, and nozzle shall be capable of cleaning the crack
faces and the pavement surface on both sides of the crack for a width of at least 1/2 inch.  A
pressure gauge mounted at the pump shall show at all times the pressure in pounds per
square inch at which the equipment is operating.

1.6.1.5 Hand Tools

Hand tools may be used, when approved, for removing defective sealant from cracks and
repairing or cleaning the crack faces.

1.6.2 Crack Sealing Equipment

The unit applicators used for heating and installing the hot-poured crack sealant materials
shall be mobile and shall be equipped with a double-boiler, agitator-type kettle with an oil
medium in the outer space for heat transfer; a direct-connected pressure-type extruding
device with a nozzle shaped for inserting in the crack to be filled; positive temperature
devices for controlling the temperature of the transfer oil and sealant; and a recording type
thermometer for indicating the temperature of the sealant.  The applicator unit design shall
allow the sealant to circulate through the delivery hose and return to the inner kettle when not
in use.

1.7 DELIVERY AND STORAGE

Materials delivered to the job site shall be inspected for defects, unloaded, and stored with a
minimum of handling to avoid damage.  Storage facilities shall be provided at the job site to
protect materials from weather and to maintain them at the temperatures recommended by
the manufacturer.
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1.8 ENVIRONMENTAL CONDITIONS

The ambient air temperature and the pavement temperature within the joint wall shall be a
minimum of 50 degrees F and rising at the time of application of the materials.  Sealant shall
not be applied if moisture is observed in the crack.

2 PRODUCTS

2.1 SEALANTS

All cracks repaired in the asphalt areas of the project shall be sealed with sealants
conforming to ASTM D 3405.

2.2 BACKUP MATERIALS

Backup material shall be a compressible, nonshrinking, nonstaining, nonabsorptive material
and shall be nonreactive with the crack sealant.  The melting point of the backing material
shall be at least 5 degrees F greater than the maximum pouring temperature of the sealant
being used, when tested in accordance with ASTM D 789.  The material shall have a water
absorption of not more than 5 percent by weight when tested in accordance with ASTM C
509.  The backup material shall be 25 percent (plus or minus 5 percent) larger in diameter
than the nominal width of the crack.

3 EXECUTION

3.1 PREPARATION OF CRACKS

Immediately before the installation of the crack sealant, the cracks shall be thoroughly
cleaned to remove oxidized pavement, loose aggregate and foreign debris.  The preparation
shall be as follows:

3.1.1 Cracks

3.1.1.1 Hairline Cracks

Cracks that are less than 1/4 inch will not be sealed.

3.1.1.2 Small Cracks

Cracks that are 1/4 to 3/4 inch wide shall be routed to a nominal width 1/8 inch greater than
the existing nominal width and to a depth not less than 3/4 inch, sandblasted, waterblasted or
wire brushed, and cleaned using compressed air.  The estimated quantity of small cracks to
be repaired in the project is 50,000 lineal feet.

3.1.1.3 Medium Cracks

Cracks that are 3/4 to 1-1/2 inches wide shall be sandblasted, ,waterblasted or wire brushed
and cleaned using compressed air.  The estimated quantity of medium cracks to be repaired
in the project is 50,000 lineal feet.
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3.1.1.4 Large Cracks

Cracks that are greater than 1-1/2 inches wide shall be repaired using pothole repair
techniques instead of sealing.  The estimated quantity of large cracks to be repaired in the
project is 6,000 lineal feet.

3.1.2 Existing Sealant Removal

The in-place sealant shall be cut loose from both crack faces and to a depth shown on the
drawings, using a concrete saw or hand tools as specified in paragraph EQUIPMENT.  Depth
shall be sufficient to accommodate any backup material that is required to maintain the depth
of new sealant to be installed.  Prior to further cleaning operations, all old loose sealant
remaining in the crack opening shall be removed by blowing with compressed air.

3.1.3 Routing

Routing of the cracks shall be accomplished using a rotary router with a bit that is at least 1/8
inch wider than the nominal width of the crack to remove all residual old sealant (resealing),
oxidized pavement and any loose aggregate in the crack wall.

3.1.4 Sawing

Sawing of the cracks shall be accomplished using a power-driving pavement saw as specified
in paragraph EQUIPMENT.  The blade shall be stiffened as necessary with suitable dummy
(or used) blades or washers.  Immediately following the sawing operation, the crack opening
shall be cleaned using a water jet to remove all saw cuttings and debris.

Cracks wider than 1 1/2 inches shall be prepared by using a saw to cut away damaged
pavement to provide vertical faces a minimum of two inches deep.  Jackhammer and remove
the defective material.  After jackhammering, remove and discard the loose material.

3.1.5 Sandblasting or Waterblasting

The crack faces and the pavement surfaces extending a minimum of 1/2 inch from the crack
edges shall be sandblasted clean.  A multiple-pass technique shall be used until the surfaces
are free of dust, dirt, old sealant residue, or foreign debris that might prevent the sealant
material from bonding to the asphalt pavement.  After final cleaning and immediately prior to
sealing or filling, the cracks shall be blown out with compressed air and left completely free of
debris and water.  The Contractor shall ensure that sandblasting does not damage the
pavement.

3.1.6 Backup Material

Backup material shall be used on all cracks that have a depth greater than 3/4 inch.  The
backup material shall be inserted into the lower portion of the crack as shown on the
drawings.  The Contractor shall ensure that the backup material is placed at the specified
depth and is not stretched or twisted during installation.
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3.1.7 Rate of Progress of Crack Preparation

The stages of crack preparation which include routing, sandblasting of the crack faces, air
pressure cleaning and placing of the backup material shall be limited to only that linear
footage that can be sealed during the same day.

3.2 PREPARATION OF SEALANT

Hot-poured sealants shall not be heated in excess of the safe heating temperature
recommended by the manufacturer as shown on the sealant containers.  Sealant that has
been overheated or subjected to application temperatures for over 4 hours or that has
remained in the applicator at the end of the day's operation shall be withdrawn and wasted.

3.3 INSTALLATION OF SEALANT

3.3.1 Time of Application

Cracks shall be sealed immediately following final cleaning of the crack walls and following
the placement of the backup material (when required). Cracks that cannot be sealed under
the conditions specified, or when rain interrupts sealing operations, shall be recleaned and
allowed to dry prior to installing the sealant.

3.3.2 Sealing the Crack

Immediately preceding, but not more than 50 feet ahead of the crack sealing operations, a
final cleaning with compressed air shall be performed.  The cracks shall be filled from the
bottom up to a minimum of 1/4 inch below the pavement surface and a maximum of 1/2 inch.
Excess or spilled sealant shall be removed from the pavement by approved methods and
shall be discarded.  The sealant shall be installed in a manner which prevents the formation
of voids and entrapped air.  Several passes with the applicator wand may be necessary to
obtain the specified sealant depth from the pavement surface.  Gravity methods or pouring
pots shall not be used to install the sealant material.  Traffic shall not be permitted over newly
sealed pavement until authorized by the Contracting Officer.  Cracks shall be checked
frequently to ensure that the newly installed sealant is cured to a tack-free condition within 3
hours.

3.3.3 Filling Large Cracks

The crack shall be clean, dry and free of dust to ensure that the tack coat will bond.  The
crack shall be tacked with material meeting the requirements of Section 02748 Bituminous
Tack and Prime Coat at an application rate of 0.05 to 0.10 gallons per square yard.  The
crack shall be overfilled with hot-asphalt plant mix material to allow for compaction.  A
vibratory place compactor or steel-wheel roller shall be used to compact the mixture in the
crack.  After compaction the crack shall be level or no higher than 1/8 inch above the
surrounding pavement.

3.3.4 Runway Centerline Pavement Repair

The runway centerline shall be milled to an overall width of ten feet and to a depth of six
inches.  The milled surface shall be clean, dry and free of dust to ensure that the tack coat will
bond.  The edges of the milled asphalt shall be tacked with material meeting the requirements
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of Section 02748 Bituminous Tack and Prime Coat at an application rate of 0.05 to 0.10
gallons per square yard.  The pavement repair shall be completed as specified in Section
02749 Hot Mix Asphalt (HMA) for Airfields.  After compaction the repair shall be level or no
higher than 1/8 inch above the surrounding pavement.

3.4 CRACK SEALANT INSTALLATION TEST SECTION

Prior to the cleaning and sealing of the cracks for the entire project, a test section at least 200
feet long shall be prepared using the specified materials and approved equipment, to
demonstrate the proposed sealing of all cracks of the project.  Following the completion of the
test section and before any other crack is sealed, the test section will be inspected to
determine that the materials and installation meet the requirements specified.  If materials or
installation do not meet requirements, the materials shall be removed and the cracks
recleaned and resealed at no cost to the Government.  When the test section meets the
requirements, it may be incorporated into the permanent work and paid for at the contract unit
price per linear foot for sealing items scheduled.  All other cracks shall be sealed in the
manner approved for sealing the test section.

3.5 CLEANUP

Upon completion of the project, unused materials shall be removed from the site and the
pavement shall be left in a clean condition.

3.6 QUALITY CONTROL PROVISIONS

3.6.1 Crack Cleaning

Quality control provisions shall be provided during the crack cleaning process to correct
improper equipment and cleaning techniques that damage the bituminous pavement in any
manner.  Cleaned cracks shall be approved prior to installation of the crack sealant.

3.6.2 Crack Seal Application Equipment

The application equipment shall be inspected to ensure conformance to temperature
requirements and proper installation.  Evidences of bubbling, improper installing, and failing to
cure or set shall be cause to suspend operations until causes of the deficiencies are
determined and corrected.

3.6.3 Crack Sealant

The crack sealant shall be inspected for proper cure and set rating, bonding to the bituminous
pavement, cohesive separation within the sealant, reversion to liquid, and entrapped air and
voids.  Sealants exhibiting any of these deficiencies at any time prior to the final acceptance
of the project shall be removed from the crack, wasted, and replaced as specified herein at no
additional cost to the Government.

END OF SECTION
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SECTION 02981 (R)

GROOVING FOR AIRFIELD PAVEMENTS

1 GENERAL

1.1 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

Product Data

Equipment; G

List of proposed equipment to be used in performance of construction work,
including descriptive data.

1.2 GROOVING MACHINE

The grooving machine shall be a type equipped with diamond-saw cutting blades, and
capable of making at least 60 inchesin width of multiple parallel grooves in one pass of the
machine.  Thickness of the cutting blades shall be capable of making the required width and
depth of grooves in one pass of the machine.  The cutting head shall not contain a mixture of
new and worn blades or blades of unequal wear or diameter.  The wheels on the grooving
machine shall be of a design that will not scar or spall the pavement.  The machine shall be
provided with devices to control depth of groove and alignment within the specified
tolerances.

1.3 WATER SUPPLY

Water for the grooving operation shall be provided by the Government and shall be
transported from the source shown on the drawings to the job.

1.4 ENVIRONMENTAL REQUIREMENTS

Grooving operations will not be permitted when freezing conditions prevent the immediate
removal of debris and/or drainage of water from the grooved area.

2 PRODUCTS (NOT APPLICABLE)

3 EXECUTION

3.1 PREPARATION

3.1.1 Existing Pavements  (Not Applicable.)
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3.1.2 New Pavements

New asphalt concrete pavements shall be allowed to cure for a minimum of 30 days before
grooving, to allow the material to become stable enough to prevent closing of the grooves
under normal use.  New portland cement concrete pavements shall be allowed to cure for a
minimum of 30 days before grooving.

3.2 GROOVING

3.2.1 Procedures

Grooves shall be cut in the asphalt and portland cement areas as indicated on the drawings.
The dimensions and locations of grooves shall be as shown on the plans.  The transverse
alignment of the grooves shall not vary more than 3 inches plus or minus on a 75 foot length
of grooving.  The entire runway shall be grooved transversely beginning 70 feet from the
runway centerline on one side of the runway and continuing to 70 feet past the centerline on
the other side, with the exception of the areas identified below which shall not be grooved:

a. Asphalt Cement Pavement Areas:  The area within 6 inches on either side of the
runway centerline shall not be grooved.

b. Portland Cement Concrete Pavement Areas: The area within 6 inches of any
longitudinal or transverse pavement area shall not be grooved.

c. Aircraft Arresting System Cable Areas: The pavement 10 feet on either side of the
aircraft arresting system cable shall not be grooved.

3.2.2 Precautions

All reasonable precautions shall be taken to prevent damage to or roughening of the
pavement between grooves.  Spalling along or tearing or raveling of the groove edges shall
not be allowed.

3.2.3 Clean-Up

Clean-up shall be continuous.  Debris produced by the machine must be flushed to the edge
of the runway or shall be picked up as it forms.  The dust coating remaining shall be flushed
to the edge of the runway if the resultant accumulation is not detrimental to the vegetation or
storm drainage system.  All flushing operations shall be accomplished in a manner to prevent
erosion on the shoulders.

3.2.4 Repair of Damaged Pavement

Any damage that occurs to the pavement as a result of the grooving operations, which in the
opinion of the Contracting Officer will be detrimental to aircraft tires, shall be repaired at the
Contractor's expense to the satisfaction of the Contracting Officer.

END OF SECTION
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SECTION 02999 (R)

INSTALLATION OF ULTRA-HIGH MOLECULAR-WEIGHT POLYETHYLENE PANELS UNDER
AIRCRAFT ARRESTING SYSTEM CABLES

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the test by basic designation only.

1.1.1 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM):

The following ASTM standards form a part of this specification.

      D 256             Test Methods for Impact Resistance of Plastics
                             and Electrical Insulating Materials, Test
                             Method A.

      D 638             Test Method for Tensile Properties of Plastics

      D 696             Test Method for Linear Thermal Expansion of
                             Plastics

      D 1505           Test Method for Density of Plastics by the
                             Density-Gradient Technique

      D 2240           Test Method for Rubber Property -
                             Durometer Hardness

      D 3028           Test Method for Kinetic Coefficient of
                             Friction of Plastic Solids

1.1.2 Military Publications:

The following publication forms a part of this specification.  Where a difference exists between
these specifications and the referenced publication, these specifications shall govern.  The
publication is attached at the end of these specifications.

      U.S. Air Force         AF ETL 95-3, Engineering Technical Letter
                             95-3:  Planning Guide for
                             Installation of Ultra-High-Molecular-Weight
                             (UHMW) Polyelthylene Panels Under Aircraft

                        Arresting System Cables
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1.2 SUBMITTALS

Submit in accordance with Section 01330, SUBMITTAL PROCEDURES

1.2.1 Equipment Lists

Lists of proposed equipment to be used in performance of construction work, including
descriptive data, and notifications of proposed Contractor actions as specified in this section.

1.2.2 Material Tests

Manufacturer's test reports or product data certifying that the proposed materials meet or
exceed these specifications.

1.2.3 Work Plan

Submit a detailed description of each step in the installation of the panels, including proposed
materials and tools and method of installation.  Installation will follow exactly the procedures
outlined in ETL 95-3, attached at the end of this section.  Any proposed deviation must be
approved by the Contracting Officer before it is attempted.  No work shall begin on this
portion of the project until the Work Plan is received and approved.

1.3 EQUIPMENT

All machines, tools and equipment used in the performance of the work shall be approved
and maintained in satisfactory operating condition.  A complete list of recommended tools and
equipment is given at Attachment 3 of AF ETL 95-3.

2 PRODUCTS

2.1 POLYETHYLENE PANELS

2.1.1 Materials

The panels shall be fabricated from virgin UHMW polyethylene and will be black in color and
stabilized against the effects of ultraviolet light.  The UHMW polyethylene shall contain an
anti-static additive.

2.1.2 Physical Requirements

UHMW polyethylene shall meet the physical requirements in Table 1

                                 TABLE 1

      Property                   Test Method                Requirement
____________________________________________________________________________
Density                         ASTM D 1505               0.92-0.94 g/cm
Tensile elongation at break     ASTM D 638                   400-500 %
Tensile yield strength          ASTM D 638                2,800-4,000 psi
Shore hardness "D"              ASTM D 2240                    60-70
Coefficient of Friction         ASTM D 3028                     0.2
Izod impact strength             ASTM D 256, Method A      >20 ft-lb/inch

* the test specimens shall have two (2) opposing 15-degree notches.
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2.1.3 Panel Dimensions:

The UHMW polyethylene panel shall be 59.5 inches long by 24 inches wide by 1 1/2 inches.
Tolerance on panel length and width will be +0/-1/8 inch.  Panel thickness will not be greater
than 1 1/2 inch or less than 1 7/16 inch.

2.1.4 Anchor Stud Hole Locations and Dimensions:

Each panel will have 6 anchor stud holes centered 4 inches from the edge of the panel.  The
anchor stud hole will be 1 inch for the through hole and 2 inches for the countersink hole.
The countersink hole will be 7/8-inch deep with square shoulders for a flat washer to lay firmly
against.  Figure 1 in AF ETL 95-3 shows dimensions and drilling details.  Tolerances on
dimensions for locations and diameters of anchor holes shall be + 1/16 inch.

2.1.5 Holes for Cable Tiedown Anchors:

Cable tiedown anchors shall be provided in the locations shown on the drawings.  The cable
tiedown anchor hole will be 4 inches in diameter and will be drilled completely through the
panel.  Cable tiedown anchor holes will be located as shown.  The number of tiedown
anchors required is 8 per installation.

2.2 JOINT SEALANT

2.2.1 Material

Joint sealant shall be self-leveling, ultra-low modulus, silicone rubber sealant designed to seal
expansion joints, Dow Corning 890-SL, or approved equal that meets the requirements of
Specification Section 02760A, FIELD MOLDED SEALANTS FOR SEALING JOINTS IN
RIGID PAVEMENT.

2.2.2 Backup Material:

The backup material shall be a compressible, nonshrinking, nonstaining, nonabsorbinb
material and shall be nonreactive with the joint sealant.  The material shall have a melting
point at least 5 degrees F greater than the pouring temperature of the sealant being used
when tested in accordance with ASTM D 789.  The material shall have a water absorption of
not more than 5 percent of the sample weight when tested in accordance with ASTM C 509.
The backup material shall be 25 plus or minus 5 percent larger in diameter than the nominal
width of the joint.

2.2.3 Primer

Use a primer as recommended by the manufacturer of sealant materials.  If the manufacturer
recommends a primer for this application, a primer must be used.

2.3 CONCRETE

2.3.1 Materials

Ordinary Portland cement concrete shall be used in this portion of work.  28-day strength
shall be as follows:  5,000 psi compression/650 psi flexural.  A sample shall be taken from
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each day's pour and tested for strength as described in Section 02753A, CONCRETE
PAVEMENT FOR AIRFIELDS AND OTHER HEAVY-DUTY PAVEMENTS.  The contractor
has the option of testing concrete from this portion of the project with a standard compression
test, in lieu of flexural testing.

2.3.2 Mix Design

Develop and submit for approval a mix design for concrete intended for use in this work.
Guidelines for developing a mix are given in AF ETL 95-3, Paragraph 5.4.2.  The following
limits are placed on the mix:

Maximum Aggregate Size:  3/8 inch.

Water-to-Cement Ratio:  0.3:1, maximum

2.4 ADDITIONAL MATERIALS

Supply four additional UHMW polyethylene panels drilled for anchor studs only and four
additional eyebolts.  Additional materials shall be delivered at time of panel installation to a
location on base to be identified by the Contracting Officer.

3 EXECUTION

3.1 PREPARE THE RECEIVING SLOT

3.1.1 Remove Concrete

3.1.1.1 Area Dimensions

Dimensions of removal shall be 140 feet, 1 inch long and 25 inches wide, to a depth of at
least 2.5 inches.

3.1.1.2 Perimeter Cuts

Make perimeter cuts at least 3 inches deep and overlap at the corners at least 3 inches, to
ensure corners are square.  Cuts must be perfectly straight.  Make at least two additional cuts
in the interior of the removal area, to ease removal.  Extend cuts perpendicular to the
centerline as shown on drawings.  Extension cuts shall be 1/4 inch wide and shall be tapered
to allow water to drain from under panels.  Do not make any cuts in the concrete until it has
cured for at least seven days.

3.1.1.3 Concrete Removal

Remove concrete with a light chipping hammer or milling machine.  Do not damage adjacent
pavement.  Any damage caused by the removal operation will be fixed at Contractor's
expense.  Remove concrete within limits to a depth of at least 2.5 inches or to sound concrete
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3.1.2 Prepare Receiving Slot

3.1.2.1 Inspect Receiving Slot

With notched board as seen in AF ETL 95-3, check that concrete is removed to sufficient
depth.  Sound concrete with a steel rod to ensure soundness.

3.1.2.2 Clean Concrete Substrate

Completely clean the sidewalls and bottom of the receiving slot before placing concrete.
Clean with sandblasting equipment or wire brushes, followed by compressed air.

3.1.3 Place Concrete Setting Bed

3.1.3.1 Place Concrete

Place concrete in receiving slot to approximate depth of setting bed.  Place concrete in
fairlead beam bed as shown on the plans.  Mechanically vibrate or "jitterbug" the concrete to
consolidate the mix.

3.1.3.2 Level Concrete

Level the concrete with screed as shown in AF ETL 95-3, Paragraph 5.4.2.3.

3.1.3.3 Extended Pavement Joints

Extend existing pavement joints through setting bed by sawcutting full depth through the
setting bed after it has sufficiently cured.  Alternatively, install expansion board at existing
joints before pouring setting bed.

3.2 INSTALL UHMW PANELS

3.2.1 Place Panels and Check

3.2.1.1 Setting Bed

Allow setting bed to harden to the minimum psi that allows drilling without spalls.

3.2.1.2 Lay Out Panels

Lay panels in place, using 1/2-inch thick boards to ensure spacing between panels.

3.2.1.3 Check Panel Height

Check height of all panels relative to pavement surface.  The panels shall be recessed 1/16 to
1/8 inch below the adjacent pavement.  If any location is high, grind the underlying setting bed
until the panel is properly recessed.  If any location is low, install shims in accordance with AF
ETL 95-3.
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3.2.1.4 Preparation For Drilling

Secure panels with wood wedges to prevent movement during drilling for anchor studs.

3.2.2 Install Panel Anchor Studs and Tiedown Anchors

3.2.2.1 Drill Holes

Position alignment tool (Figure 4, AF ETL 95-3) over predrilled hole in panel.  Drill 7/8-inch
holes to proper depth, ensuring that hole is not too deep or too shallow.  (See AF ETL 95-3
and bolt and epoxy manufacturer's recommendations).

3.2.2.2 Prepare Holes

Thoroughly clean holes with wire brush and compressed air.  Use a fine tube to ensure all
fines are removed from holes.

3.2.2.3 Installation of Panel Anchor Studs

Install panel anchor studs by inserting adhesive capsule into the hole and installing bolt per
manufacturer's recommendations and AF ETL 95-3.

3.2.2.4 Installation of Cable Tiedown Anchors

Install Cable Tiedown Anchors at the locations shown on the drawings.  Drill and epoxy these
anchors by the same procedure used for panel anchors.

3.2.3 Final Installation

When adhesive has fully cured, remove cap nut from bolts and seal around stud with silicone
joint sealant.  Install flat washers, lock washers and nuts.  Torque nuts to 60 ft-lbs.  Grind off
any portion of stud that protrudes above panel surface.

3.3 SEAL JOINTS

3.3.1 Preparation

Thoroughly clean spaces between panels and between panels and pavement.  Remove all
laitance, dust and other debris.  Joints shall be cleaned in accordance with Section 02560a of
these specifications. Ensure that the joint is completely dry before proceeding with sealing
operation.

3.3.2 Backer Rod

Place backer rod as shown on project drawings to ensure sealant is recessed and has proper
thickness.

3.3.3 Joint Sealant

Seal joints with poured silicone sealant.  Place the sealant according to manufacturer's
recommendations.
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3.4 INSPECTION

Inspect the panels after they are installed, checking the items listed below.  Any defective
item will be repaired or replaced at the Contractor's expense.

3.4.1 Panel Inspection

Panel recess is a least 1/16 inch and not more than 1/8 inch in all locations.  Check each
panel at each end and the center.

3.4.2 Bolt Inspection

All bolts are adequately torqued and recessed below the panel height.

3.4.3 Joint Sealant Inspection

All joint sealants are fully bonded and recessed as specified.
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SECTION 16300 (A)

ELECTRICAL WORK, UNDERGROUND

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C80.1 (1995) Rigid Steel Conduit - Zinc Coated

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (1997) National Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct for
Underground Installation

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 651 (1995; Rev thru Oct 1998) Schedule 40 and 80 Rigid
PVC Conduit

UL 1684 (1996) Reinforced Thermosetting Resin Conduit
(RTRC) and Fittings

1.2   GENERAL REQUIREMENTS

1.2.1   Terminology

Terminology used in this specification is as defined in IEEE Std 100.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having
a "G" designation are for information only.  When used, a designation following the "G"
designation identifies the office that will review the submittal for the Government.  The
following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
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Shop Drawings

Conduit System;

Detail drawings consisting of equipment drawings, illustrations, schedules,
instructions, diagrams manufacturers standard installation drawings and other
information necessary to define the installation and enable the Government to
check conformity with the requirements of the contract drawings.  If departures from
the contract drawings are deemed necessary by the Contractor, complete details of
such departures shall be included with the detail drawings.  Approved departures
shall be made at no additional cost to the Government.

Detail drawings shall show how components are assembled, function together and
how they will be installed on the project.  Data and drawings for component parts of
an item or system shall be coordinated and submitted as a unit.  Data and drawings
shall be coordinated and included in a single submission.  Multiple submissions for
the same equipment or system are not acceptable except where prior approval has
been obtained from the Contracting Officer.  In such cases, a list of data to be
submitted later shall be included with the first submission.

As-Built Drawings;

The as-built drawings shall be a record of the construction as installed.  The
drawings shall include the information shown on the contract drawings as well as
deviations, modifications, and changes from the contract drawings, however minor.
The as-built drawings shall be a full sized set of prints marked to reflect deviations,
modifications, and changes.  The as-built drawings shall be complete and show the
location, size, dimensions, part identification, and other information.  Additional
sheets may be added.  The as-built drawings shall be jointly inspected for accuracy
and completeness by the Contractor's quality control representative and by the
Contracting Officer prior to the submission of each monthly pay estimate.  Upon
completion of the work, the Contractor shall provide three full sized sets of the
marked prints to the Contracting Officer for approval.  If upon review, the as-built
drawings are found to contain errors and/or omissions, they will be returned to the
Contractor for correction.  The Contractor shall correct and return the as-built
drawings to the Contracting Officer for approval within 10 calendar days from the
time the drawings are returned to the Contractor.

Product Data

Material and Equipment;

A complete itemized listing of equipment and materials proposed for incorporation
into the work.  Each entry shall include an item number, the quantity of items
proposed, and the name of the manufacturer of each such item.

Certificates

Material and Equipment;
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Where materials or equipment are specified to conform to the standards of the
Underwriters Laboratories (UL) or to be constructed or tested, or both, in
accordance with the standards of the American National Standards Institute (ANSI),
the Institute of Electrical and Electronics Engineers (IEEE), or the National
Electrical Manufacturers Association (NEMA), the Contractor shall submit proof that
the items provided conform to such requirements.  The label of, or listing by, UL will
be acceptable as evidence that the items conform.  Either a certification or a
published catalog specification data statement, to the effect that the item is in
accordance with the referenced ANSI or IEEE standard, will be acceptable as
evidence that the item conforms.  A similar certification or published catalog
specification data statement to the effect that the item is in accordance with the
referenced NEMA standard, by a company listed as a member company of NEMA,
will be acceptable as evidence that the item conforms.  In lieu of such certification
or published data, the Contractor may submit a certificate from a recognized testing
agency equipped and competent to perform such services, stating that the items
have been tested and that they conform to the requirements listed, including
methods of testing of the specified agencies.  Compliance with above-named
requirements does not relieve the Contractor from compliance with any other
requirements of the specifications.

1.4   DELIVERY, STORAGE, AND HANDLING

Devices and equipment shall be visually inspected by the Contractor when received and prior
to acceptance from conveyance.  Stored items shall be protected from the environment in
accordance with the manufacturer's published instructions.  Damaged items shall be
replaced.

PART 2   PRODUCTS

2.1   STANDARD PRODUCT

Material and equipment shall be the standard product of a manufacturer regularly engaged in
the manufacture of the product and shall essentially duplicate items that have been in
satisfactory use for at least 2 years prior to bid opening.  Items of the same classification shall
be identical including equipment, assemblies, parts, and components.

2.2   CONDUIT AND DUCTS

Ducts shall be single, round-bore type, with wall thickness and fittings suitable for the
application.

2.2.1   Metallic Conduit

Rigid galvanized steel conduit shall comply with UL 6 and ANSI C80.1.

2.2.2   Nonmetallic Ducts

2.2.2.1   Concrete Encased Ducts

UL 651 Schedule 40 or NEMA TC 6 Type EB.
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2.2.3   Conduit Sealing Compound

Compounds for sealing ducts and conduit shall have a putty-like consistency workable with
the hands at temperatures as low as 2 degrees C (35 degrees F), shall neither slump at a
temperature of 150 degrees C (300 degrees F), nor harden materially when exposed to the
air.  Compounds shall adhere to clean surfaces of fiber or plastic ducts; metallic conduits or
conduit coatings; concrete, masonry, or lead; any cable sheaths, jackets, covers, or insulation
materials; and the common metals.  Compounds shall form a seal without dissolving,
noticeably changing characteristics, or removing any of the ingredients.  Compounds shall
have no injurious effect upon the hands of workmen or upon materials.

2.3   CONCRETE AND REINFORCEMENT

Concrete work shall conform to the requirements of Section 02753 CONCRETE PAVEMENT
FOR AIRFIELDS AND OTHER HEAVY-DUTY PAVEMENTS.  Concrete reinforcing shall be
as specified on the drawings.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Equipment shall be installed in accordance with the manufacturer's published instructions.
Except as covered herein, excavation, trenching, and backfilling shall conform to the
requirements of Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR
UTILITIES SYSTEMS.

3.1.1   Conformance to Codes

The installation shall comply with the requirements and recommendations of NFPA 70 and
IEEE C2 as applicable.

3.1.2   Verification of Dimensions

The Contractor shall become familiar with details of the work, shall verify dimensions in the
field, and shall advise the Contracting Officer of any discrepancy before performing any work.

3.2   DUCT LINES

3.2.1   Requirements

Numbers and sizes of ducts shall be as indicated.  Duct lines shall be laid with a minimum
slope of 100 mm per 30 m. (4 inches per 100 feet).  Depending on the contour of the finished
grade, the high point may be at each end of the duct bank or at the mid-point of the ramp.
The minimum manufactured bend radius shall be 450 mm (18 inches) for ducts of less than
80 mm (3 inch) diameter, and 900 mm (36 inches) for ducts 80 mm (3 inches) or greater in
diameter.  Otherwise, long sweep bends having a minimum radius of 7.6 m (25 feet) shall be
used for a change of direction of more than 5 degrees, either horizontally or vertically.  Both
curved and straight sections may be used to form long sweep bends, but the maximum curve
used shall be 30 degrees and manufactured bends shall be used.

3.2.2   Treatment
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Ducts shall be kept clean of concrete, dirt, or foreign substances during construction.  Field
cuts requiring tapers shall be made with proper tools and match factory tapers.  A coupling
recommended by the duct manufacturer shall be used whenever an existing duct is
connected to a duct of different material or shape.  Ducts shall be stored to avoid warping and
deterioration with ends sufficiently plugged to prevent entry of any water or solid substances.
Ducts shall be thoroughly cleaned before being laid.  Plastic ducts shall be stored on a flat
surface and protected from the direct rays of the sun.

3.2.3   Concrete Encasement

Ducts requiring concrete encasements shall comply with NFPA 70, except that electrical duct
bank configurations for ducts 150 mm (6 inches) in diameter shall be determined by
calculation and as shown on the drawings.  The separation between adjacent electric power
and communication ducts shall conform to IEEE C2.  Duct line encasements shall be
monolithic construction.  Where a connection is made to a previously poured encasement, the
new encasement shall be well bonded or doweled to the existing encasement.  The
Contractor shall submit proposed bonding method for approval in accordance with the detail
drawing portion of paragraph SUBMITTALS.  At railroad and airfield crossings, duct lines
shall be encased with concrete and reinforced as indicated to withstand specified surface
loadings.  Tops of concrete encasements shall be not less than 1.5 m (5 feet) below tops of
rails or airfield paving unless otherwise indicated.  Where ducts are jacked under existing
pavement, rigid steel conduit will be installed because of its strength.  To protect the
corrosion-resistant conduit coating, pre-drilling or installing conduit inside a larger iron pipe
sleeve (jack-and-sleeve) is required.  For crossings of existing railroads and airfield
pavements greater than 15 m (50 feet) in length, the pre-drilling method or the jack-and-
sleeve method will be used.  Separators or spacing blocks shall be made of steel, concrete,
plastic, or a combination of these materials placed not farther apart than 1.2 m (4 feet) on
centers.  Ducts shall be securely anchored to prevent movement during the placement of
concrete and joints shall be staggered at least 150 mm (6 inches) vertically.

3.2.4   Installation of Couplings

Joints in each type of duct shall be made up in accordance with the manufacturer's
recommendations for the particular type of duct and coupling selected and as approved.

3.2.4.1   Plastic Duct

Duct joints shall be made by brushing a plastic solvent cement on insides of plastic coupling
fittings and on outsides of duct ends.  Each duct and fitting shall then be slipped together with
a quick 1/4-turn twist to set the joint tightly.

3.2.5   Duct Line Markers

Duct line markers shall be provided at both ends of the duct line because the terminations
shall be completely below-grade.  In addition to markers, a 0.127 mm (5 mil) brightly colored
plastic tape, not less than 75 mm (3 inches) in width and suitably inscribed at not more than 3
m (10 feet) on centers with a continuous metallic backing and a corrosion-resistant 0.0254
mm (1 mil) metallic foil core to permit easy location of the duct line, shall be placed
approximately 300 mm (12 inches) below finished grade levels of such lines.
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3.3   ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has successfully
completed all tests and after all defects in installation, material or operation have been
corrected.

END OF SECTION
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SECTION 16302 (R)

UNDERGROUND TRANSMISSION AND DISTRIBUTION

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1997) National Electrical Safety Code

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 260 (1995) Air-Entraining Admixtures for Concrete

ASTM F 512 (1995) Smooth-Wall Poly (Vinyl Chloride) (PVC)
Conduit and Fittings for Underground Installation

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally Coated
Galvanized Rigid Steel Conduit and Intermediate Metal
Conduit

NEMA TC 2 (1990) Electrical Plastic Tubing (EPT) and Conduit
(EPC-40 and EPC-80)

NEMA TC 3 (1990) PVC Fittings for Use with Rigid PVC Conduit and
Tubing

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct for
Underground Installation

NEMA TC 8 (1990) Extra-Strength PVC Plastic Utilities Duct for
Underground Installation

NEMA TC 9 (1990) Fittings for ABS and PVC Plastic Utilities Duct
for Underground Installation

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (1991) Electrical Power Distribution Equipment and
Systems
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 70B (1998) Electrical Equipment Maintenance

UNDERWRITERS LABORATORIES (UL)

UL 467 (1993; Bul. 1994, R 1996) Grounding and Bonding
Equipment

UL 514B (1997; R 1998) Fittings for Cable and Conduit

UL 651 (1995; R 1998) Schedule 40 and 80 Rigid PVC Conduit

1.2 DEFINITIONS

a.  In the text of this section, the words conduit and duct are used interchangeably and
have the same meaning.

b.  In the text of this section, "medium voltage cable splices," and "medium voltage cable
joints" are used interchangeably and have the same meaning.

1.3 SUBMITTALS

Submit the following in accordance with Section 01330,"Submittal Procedures."

Shop Drawings

Proposed precast sectional underground duct bank; G

2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 Conduit

2.1.1.1 Plastic Utilities Duct for Concrete Encasement

Type EB-35

2.1.2 Fittings

2.1.2.1 PVC Conduit Fittings

NEMA TC 3

2.1.2.2 PVC Duct Fittings

NEMA TC 9.
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2.1.3 Tape

2.1.3.1 Buried Warning and Identification Tape

Provide detectable aluminum foil plastic-backed tape or detectable magnetic plastic tape
manufactured specifically for warning and identification of buried cable and conduit.  Tape
shall be detectable by an electronic detection instrument.  Provide tape in rolls, 2 inches
minimum width, color coded for the utility involved with warning and identification imprinted in
bold black letters continuously and repeatedly over entire tape length.  Warning and
identification shall be CAUTION BURIED ELECTRIC CABLE BELOW or similar.  Use
permanent code and letter coloring unaffected by moisture and other substances contained in
trench backfill material.

2.1.4 Pull Rope

Shall be plastic having a minimum tensile strength of 200 pounds.  Leave a minimum of 24
inches of slack at each end of the pull wires.

3 EXECUTION

3.1 INSTALLATION

NFPA 70 and ANSI C2

3.1.1 Concrete

Concrete work for electrical requirements shall be 3000 psi minimum ultimate 28-day
compressive strength with one inch minimum aggregate.

3.1.2 Underground Duct with Concrete Encasement

Construct underground duct lines of individual conduits encased in concrete.  Except where
rigid galvanized steel conduit is indicated or specified, the conduit shall be PVC Type EB-35.
Do not mix different kinds of conduit in any one duct bank.  Ducts shall not be smaller than 5
inches in diameter unless otherwise indicated.  Concrete encasement surrounding the bank
shall be rectangular in cross-section and shall provide at least 3 inches of concrete cover for
ducts.  Separate conduits by a minimum concrete thickness of 2 inches, except separate light
and power conduits from control, signal, and telephone conduits by a minimum concrete
thickness of 3 inches.  Provide color, type and depth of warning tape as specified in
paragraphs "BURIED WARNING AND IDENTIFICATION TAPE."

3.1.2.1 Depth of Encasement

Top of the concrete encasement shall not be less than 18 inchesbelow grade except that
under roads and pavement concrete be a minimum of 48 inches below grade.

3.1.2.2 Slope of Encasement

Duct banks shall have a continuous slope downward toward underground structures and
away from buildings with a minimum pitch of 3 inches in 100 feet.  Except at conduit risers,
accomplish changes in direction of runs exceeding a total of 10 degrees, either vertical or
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horizontal, by long sweep bends having a minimum radius of curvature of 25 feet; sweep
bends may be made up of one or more curved or straight sections or combinations thereof.
Manufactured bends shall have a minimum radius of 18 inches  for use with conduits of less
than 3 inches in diameter and a minimum radius of 36 inches for ducts of 3 inches in diameter
and larger.  Excavate trenches along straight lines from structure to structure before ducts are
laid or structure constructed so the elevation can be adjusted, if necessary, to avoid unseen
obstruction.

3.1.2.3 Conduits

Terminate conduits in end-bells where duct lines enter underground structures.  Stagger
conduit joints by rows and layers to strengthen the duct bank.  Provide plastic duct spacers
that interlock vertically and horizontally.  Spacer assembly shall consist of base spacers,
intermediate spacers, and top spacers to provide a completely enclosed and locked-in duct
bank.  Install spacers per manufacture's instructions, but provide a minimum of two spacer
assemblies per 10 feet of duct bank.  Before pouring concrete, anchor duct bank assemblies
to prevent the assemblies from floating during concrete pouring.  Anchoring shall be done by
driving reinforcing rods adjacent to every other duct spacer assembly and attaching the rod to
the spacer assembly.

3.1.2.4 Test Mandrel

As each section of a duct line is completed from structure to structure, draw a flexible testing
mandrel approximately 12 inches long with a diameter less than the diameter of the conduit
through each conduit.  After which, draw a stiff bristle brush through the conduit, until conduit
is clear of particles of earth, sand, and gravel; then immediately install end plugs.

3.1.2.5 Conduit Plugs and Pull Rope

New conduit indicated as being unused or empty shall be provided with plugs on each end.
Plugs shall contain a weephole or screen to allow water drainage.  Provide a plastic pull rope
having 3 feet of slack at each end of unused or empty conduits.

3.1.2.6 Partially Completed Duct Banks

During construction wherever a construction joint is necessary in a duct bank, prevent debris
such as mud, and, and dirt from entering ducts by providing suitable conduit plugs.  Fit
concrete envelope of a partially completed duct bank with reinforcing steel extending a
minimum of 2 feet back into the envelope and a minimum of 2 feet beyond the end of the
envelope.  Provide one No. 4 bar in each corner, 3 inches from the edge of the envelope.
Secure corner bars with two No. 3 ties, spaced approximately one footapart.  Restrain
reinforcing assembly from moving during concrete pouring.

3.1.2.7 Optional Precast Sectional Underground Duct Bank

The Contractor may choose to substitute concrete, precast, sectional, underground duct
bank, with PVC conduits, for the cast-in-place underground conduit with concrete
encasement.  Key and tie together precast sections in a manner to provide the strength and
integrity of a cast-in-place structure.  Keep conduits in alignment from section to section to
provide a smooth surface for pulling cables.  Lock precast sections together so that the
maximum gap after settlement does not exceed 1/4 inch.  Fill gaps between concrete
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sections with flexible plastic grouting material to prevent entry of water and foreign material.
Install rebar in precast sections in accordance with the requirements of cast-in-place duct
banks.  Key the precast duct bank into manholes, with a cast-in-place section, of 3 feet
minimum, joining the last section to each manhole.  The alignment vertically and horizontally
of any two adjacent sections shall not vary more than 1/4 inch when measured from end of
conduit to end of conduit.  Concrete strength shall be the same as for cast-in-place units.
Precast duct banks without the PVC conduits will not be permitted.

3.1.3 Buried Warning and Identification Tape

Bury tape with the printed side up at a depth of 12 inches below the top surface of earth or
the top surface of the subgrade under pavements.

3.1.4 Special Conditions

During the construction of duct banks and underground structures located in streets, the
streets shall remain open to traffic.  Plan and execute the work to meet this condition.  At
locations where duct banks cross railroad tracks and the work requires closing of the tracks,
secure permission from the Contracting Officer for each track closure.

3.1.5 Earthwork for Utilities

Section 02316A, "Excavation, Trenching, and Backfilling for Utilities Systems."

3.1.6 Reconditioning of Surfaces

3.1.6.1 Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces disturbed during installation
of duct.  Preserve sod and topsoil removed during excavation and reinstall after backfilling is
completed.  Replace sod that is damaged by sod of quality equal to that removed.  When the
surface is disturbed in a newly seeded area, re-seed the restored surface with the same
quantity and formula of seed as that used in the original seeding.

3.1.6.2 Paving Repairs

Where trenches, pits, or other excavations are made in existing roadways and other areas of
pavement where surface treatment of any kind exists.  make repairs as specified in Section
02749 “Hot Mix Asphalt (HMA) for Airfields” and Section 02753A, "Concrete Pavement for
Airfields and Other Heavy Duty Pavements."

3.2 FIELD QUALITY CONTROL

As an exception to requirements that may be stated elsewhere in the contract, notify the
Contracting Officer 5 working days prior to each test.  Furnish labor, equipment. and
incidentals required for testing, except that the Government will provide electric power
required for the tests.  Correct defects in the work provided by the Contractor and repeat tests
until the work is in compliance with contract requirements.



02002/AE/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 16302(R)-6

3.2.1 Performance of Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations, NFPA 70B, NETA ATS,
and referenced ANSI standards.  Include the following visual and mechanical inspections and
electrical tests, performed in accordance with NETA ATS.

END OF SECTION
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SECTION 16522 (R)

AIRFIELD LIGHTING

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The
publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B209 (2000) Aluminum and Aluminum-Alloy Sheet and Plate

ASTM C603 (1990; R 1997) Extrusion Rate and Application Life of
Elastomeric Sealants

ASTM C639 (1995) Rheological (Flow) Properties of Elastomeric
Sealants

ASTM C661 (1998) Indentation Hardness of Elastomeric-Type
Sealants by Means of a Durometer

ASTM C679 (1987; R 1997) Tack-Free Time of Elastomeric Sealants

ASTM C719 (1993; R 1998) Adhesion and Cohesion of Elastomeric
Joint Sealants Under Cyclic Movement (Hockman
Cycle)

ASTM C792 (1993; Rev 1998) Effects of Heat Aging on Weight Loss,
Cracking, and Chalking of Elastomeric Sealants

ASTM C793 (1991; R 1997) Effects of Accelerated
Weathering on Elastomeric Joint Sealants

    ASTM D412 (1998; Rev. A) Vulcanized Rubber and Thermoplastic
Elastomers - Tension

    ASTM D709             (2000) Laminated Thermosetting Materials

    ASTM D1248 (2000) Polyethylene Plastics Extrusion Materials for
Wire and Cabling

    ASTM D1535 (1997) Specifying Color by the Munsell System

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC-150/5345-7 (1981; Rev. D) L-824 Underground Electrical Cable for
Airport Lighting Circuits
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FAA AC-150/5345-26 (2000; Rev. C) L-823 Plug and Receptacle, Cable
Connectors

FAA AC-150/5345-42 (1989; Rev. C) Airport Light Bases, Transformer
Houses, Junction Boxes and Accessories

FAA AC-150/5345-46 (1998; Rev. B) Runway and Taxiway Light Fixtures

FAA AC-150/5345-47 (1987; Rev. A) Isolation Transformers for Airport
Lighting Systems

FAA AC-150/5370-10 (1989; Rev. A; through change 12) Specifying
Construction of Airports

FAA E-982 (1988; 1991 Rev. H) PAR-56 Lampholder

FAA E-1315 (1967; 1971 Rev A) Light Base and Transformer
Housing

FAA E-2690 (1978) Isolation Transformer (1500 Watt) for High
Intensity Approach Lighting Systems

FAA E-2702 (1979) Low Impact Resistant Structures

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (1997) National Electrical Safety Code

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-L-5904 (1978; Rev. D; 1981 Am. 1) Light, Runway Marker,
Elevated, Type C-1

MIL-T-27535 (1999; Rev. A) Transformer, Power, Isolation, Series
Circuit, Airport Lighting

MIL-STD-108 (1966; 1990 Rev. E) Definitions of and Basic
Requirements for Enclosures for Electric and Electronic
Equipment

MIL-STD-461 (1999; Rev. E) Control of Electromagnetic Interference
Characteristics of Subsytems and Equipment

MS 17814 (1972; Rev C) Coupling, Frangible, Aviation Ground
Lights

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVC) Tubing and
Conduit



02002/AE/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 16522(R)-3

NEMA TC 3 (1999) PVC Fittings for Use with Rigid PVC Conduit and
Tubing

NEMA TC 6 (1999) PVC Plastic Utilities Ducts for Underground
Installations

NEMA WC 3 (1992; 1994 Rev. 1) Rubber-Insulated Wire and Cable
for the Transmission and Distribution of Electrical
Energy

NEMA WC 7 (1993; 1996 Rev 3) Cross-Linked-Thermosetting-
Polyethylene-Insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy

NEMA WC 8 (1993; 1996 Rev 3) Ethylene-Propylene-Rubber-
Insulated Wire and Cable for the Transmission and
Distribution of Electrical Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 70B (1998) Electrical Equipment Maintenance (National Fire
Codes, Vol 9)

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 1 (1982) Solvent Cleaning (Steel Sturctures Painting
Manual, Ch2 - Surface Preparation Specs)

UNDERWRITERS LABORATORIES (UL)

UL 44 (1999) Thermoset-Insulated Wires and Cables Fifteenth
Edition

UL 83 (1998; 2000) Thermoplastic-Insulated Wires and Cables
Twelfth Edition

UL 510 (1994; R 1998) Polyvinyl Chloride, Polyethylene, and
Rubber Insulating Tape Seventh Edition

1.2 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal Procedures."

Shop Drawings

Each type of airfield lighting fixture installation
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Product Data

Control cable

Series airfield lighting cable

Isolating transformers

Each type of runway and taxiway lighting fixture

Each type of light bases

Frangible couplings

FAA Type P-606 sealant

FAA Type L-823 connectors

Test Reports

Counterpoise system test

Certificates

Installer Qualifications; G

Construction Outage Plan; G

1.3 QUALITY ASSURANCE

1.3.1 Qualifications

Do not install materials which are not approved as "Approved Airport Equipment" by FAA
unless specifically approved by the electrical design engineer.  Inspect wire and cable for
date of manufacture.  Do not use wire and cable manufactured more than one year before
delivery to job site.

1.3.2 Regulatory Requirements

Provide materials and equipment listed by FAA, UL, ETL or approved by Factory Mutual
Engineering and Research (FM), when such equipment is listed or approved.  Do not use
askarel, tetrachlorethylene and insulating liquids containing polychlorinated biphenyls (PCBs)
in equipment.  Provide submersible type equipment installed below grade in vaults,
manholes, and handholes.  Materials must be certified and listed as "Approved Airport
Lighting Equipment" downloadable from: http://www.faa.gov/arp/pdf/534553ad.pdf.

1.3.3 Installer Qualifications

The aviation lighting equipment contractor and installation electricians must be experienced in
installing, testing and maintaining aviation lighting systems of a similar complexity.  The
contractor must provide a list of government projects and 3 years of experience in



02002/AE/ll
Repair Aircraft Parking Apron/Repair Runway, Mt. Home AFB

DACA67-02-R-0208 16522(R)-5

constructing similar projects.  Include written certification that systems have performed
satisfactorily for not less than 18 months.

1.3.4 Construction Outage Plan

The contractor must provide a construction outage plan and schedule for installing new and
retrofitting the existing lighting system to ensure that aviation lighting circuits are fully
operational between dusk and dawn during each day of the construction contract.  The plan
must be submitted to and approved by the Contracting Officer and the Airfield Manager prior
to starting construction.

1.4 EXISTING AIRFIELD LIGHTING SYSTEMS

Existing airfield lighting systems shall remain in operating condition and interruptions shall be
held to a minimum.  Where interruptions are necessary, they shall be scheduled as approved
in writing by the Contracting Officer.  Prior to the scheduled time for each interruption, all
necessary materials and a sufficient labor force shall be assembled to permit completing the
work within the scheduled time interval.  Under no circumstances shall any of the existing
airfield lighting circuits be left inoperative without making provisions for suitable temporary
connections in the affected area or areas.  All airfield lighting circuits covered under this
Contract shall be replaced in such a manner that they will be operational at dusk each day.
The Contractor shall submit to the Contracting Officer a plan for outages and maintaining
lighting and lighting control.

2 PRODUCTS

2.1 ELECTRICAL TAPE

UL 510, plastic insulating tape.

2.2 CONDUIT, CONDUIT FITTINGS, AND BOXES

2.3 FRANGIBLE COUPLINGS AND ADAPTERS

MS 17814.  Provide upper section of frangible coupling with one of the following:

a.  Unthreaded for slip-fitter connections.

b. 2 13/32 inch:  16N-1A modified thread for nut and compression ring to secure 2 inch
EMT.

c. 2 inch:  11 1/2-N.P.T. (tapered) with 7/32-inch nominal wall thickness to accept rigid
conduit coupling.

3 WIRE AND CABLE

Do not provide or install wire and cable manufactured more than one year before delivery to
the job site.  Conductors shall be copper.
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3.1.1 Conductor Sizes

Conform to American Wire Gage (AWG).

3.1.2 Power Cables for Use in Airfield Lighting

Rated 5 kV, 133 percent insulation level, with shield and jacket conforming to NEMA WC 7 for
crosslinked polyethylene.

3.1.3 Wire and Cable for Airfield Lighting Systems

3.1.3.1 Airfield Lighting Cable

FAA AC-150/5345-7, Type L-824, for crosslinked polyethylene Type C 5000-volt cable.
Series airfield lighting cable shall be unshielded.

3.1.3.2 Cable for Pavement Slot Installation

UL 83, Type THWN.

3.1.3.3 Counterpoise Wire

No. 4 AWG bare stranded copper, annealed or soft drawn.  ASTM specifiations B3 and B8.

3.1.4 Cable Tags

Provide cable tags for each cable or wire at duct entrances entering or leaving of manholes,
handholes, and at each terminal within the lighting vault.  Provide stainless steel, bronze, lead
strap, or copper strip tags approximately 1/16 inch thick or hard plastic 1/8 inch thick suitable
for immersion in salt water and impervious to petroleum products.  Provide sufficient length
for imprinting the legend on one line using raised letters not less than 1/4 inch in size.
Permanently mark or stamp with the identification as directed.  Two-color laminated plastic is
acceptable. Provide dark colored plastic tags with markings of light color to provide contrast
so that identification can be easily read.  Provide fastening material of a type that will not
deteriorate when exposed to water with a high saline content and petroleum products.

3.2 LIGHT BASES

FAA AC-150/5345-42 Type L-867.  Provide steel bases, Class 1, Size as indicated as
required to accommodate the fixture or device installed thereon if diameter is not shown.

3.2.1 Accessories

Provide base plates, cover plates, and adapter plates to accommodate various sizes of
fixtures.  Bolts shall be stainless steel.

3.3 SEALING FIXTURES AND WIRES IN DRILLED HOLES OR SAW KERFS

FAA AC-150/5370-10, Type P-606.
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3.3.1 Sealant Type

FAA Type P-606 sealant for use in asphaltic concrete (AC) or Portland cement concrete
(PCC) pavement compatible with AC pavement and having a minimum elongation of 50
percent.  Formulations of Type P-606 which are compatible with PCC pavement only are
prohibited.

3.3.2 Single Component Cold-Applied Silicone

Silicone sealant shall be self-leveling, non-acid curing, meet the requirements of ASTM D
5893 and shall be Dow Corning 890-SL, or approved equal.

3.4 LAMPS AND FILTERS

Provide lamps of size and type indicated, or required by fixture manufacturer for each lighting
fixture required under this contract. Provide filters as indicated and conforming to the
specification for the light concerned or to the standard referenced.

3.5 RUNWAY AND TAXIWAY LIGHTING SYSTEMS

Include runway edge lights, temporary runway threshold lights, and the associated equipment
and interconnecting wiring to provide complete systems as indicated and specified herein.

3.5.1 Runway Edge Lights

FAA AC-150/5345-46, Type L-862 for elevated mounting; Provide filters as indicated
conforming to requirements of fixture specifications.

3.6 CONNECTORS

FAA AC-150/5345-26, FAA Type L-823 connectors for use with FAA Type L-824 airfield
lighting cable.

3.7 EXECUTION

3.8 ELECTRICAL REQUIREMENTS

Electrical installation shall conform to IEEE C2, NFPA 70, NFPA 70Bnd requirements
specified herein.

3.9 CONCRETE

Unless otherwise specified, provide 3000 psi concrete for below grade and 4000 psi concrete
for above grade use with one inch maximum aggregate.

3.10 EARTHWORK

Provide excavation and backfilling as specified in Section 2300A, "EARTHWORK.”
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3.11 CABLE MARKERS

Provide cable markers or tags for each cable at duct entrances entering or leaving manholes
or handholes and at each termination within the lighting vault.  Tag cables in each manhole or
handhole with not less than two tags per cable, one near each duct entrance hole.
Immediately after cable installation, permanently attach tags to cables and wires so that they
cannot be accidentally detached.

3.12 FRANGIBLE REQUIREMENTS

Install frangible supports, couplings, and adapters as indicated and specified.  Install with the
type conduit indicated.

3.13 ELEVATED AIRFIELD LIGHTS

Frangibly mount normally not exceeding 14 inches in height unless higher mounting is
permitted in snow accumulation areas.  Frangibly mount equipment exceeding 14 inches in
height as indicated.

3.14 WIRES, FIXTURES, AND ENCLOSURES IN SAW KERFS OR DRILLED HOLES

Sealant is specified in paragraph entitled "Sealing Fixtures and Wires in Drilled Holes or Saw
Kerfs."

3.14.1 Saw Kerfs and Splice Chambers

Cut saw kerfs and splice chambers in pavements where indicated.  Provide saw cuts in
straight lines and with vertical sides.  Provide width and depth of saw cuts adequate for the
required number of wires as indicated. Saw kerfs shall have the vertical edges chamfered at
intersections.  Where a saw kerf crosses a construction joint, increase the depth sufficiently to
allow for slack wire under the joint.

3.14.2 Sandblasting

Sandblast saw kerfs, grooves, and holes to remove foreign or loose material.  Accomplish
sandblasting by using approved equipment maintained in good working order at all times.
Provide sand used for blasting of the proper size and quality as necessary to perform the
work.  Provide nozzles used for sandblasting of the proper size in relation to the groove or
holes to be cleaned.  Replace nozzles enlarged by wear as necessary.  Sandblast at an air
pressure of not less than 90 psi.

3.14.3 Cleaning

Immediately prior to installation of wire or light fixtures, flush saw kerfs and holes with a high
velocity water jet or steam, and clean and dry with a high velocity air jet to remove dirt and
foreign material.

3.14.4 Installation of Circuit Wires in Pavement

Place the wires in saw kerfs and anchor at bottom by means of rubber or plastic wedges or
noncorrosive metal clips placed every 2 or 3 feet or as often as necessary to hold the wire
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down.  Where wires cross existing joints, encase wires in a 12 inch length of flexible tubing of
polyethylene material conforming to ASTM D1248, Type II or Type III, to break the bond
between the wires and the sealing material.  Provide tubing centered on the joint and of
sufficient size to accommodate the wires to allow for movement of the wires as the joint
opens and closes.  Wrap ends of tubing with tape to prevent entrance of sealing materials.
Pack the adjacent joint area temporarily with roving material, such as hemp, jute, cotton or
flax, to prevent sealing material from flowing into the open joint. Carefully mix and apply
sealing materials in accordance with the manufacturer's instructions and at the recommended
temperature.  Remove surplus or spilled material.

3.15 SPLICES FOR AIRFIELD LIGHTING CABLE

3.15.1 Connectors

Use kit type connectors to splice 5 kV single-conductor series lighting cables.  During
installation and prior to covering with earth, keep mating surfaces of connectors covered until
connected and clean when plugged together.  At joints where connectors come together,
install heat shrinkable tubing with waterproof sealant.  Joint shall prevent entrapment of air
which might subsequently loosen the joint.

3.15.2 Splicing Fixtures to the Wires in Pavement Saw Kerfs

Make splices with preinsulated watertight connector sleeves crimped with a tool that requires
a complete crimp before tool can be removed.

3.16 GROUNDING SYSTEMS

3.16.1 Counterpoise Installation

Lay counterpoise wire for entire length of circuits supplying airfield lighting.  Provide wire in
one piece, except where distance exceeds the length usually supplied, and install on top of
the envelope of concrete-encased duct and approximately 6 inches above direct burial cables
and duct lines.  Where trenches or duct lines intersect, electrically interconnect counterpoise
wires by exothermic welding.

3.16.2 Fixture Grounding

Ground each fixture or group of adjacent fixtures to the counterpoise system.  Connect
fixtures, steel light bases or grounding bushings on steel conduits to the counterpoise system
by a No. 6 AWG bare-stranded copper wire.  Semiflush (pancake) fixtures for direct mounting
in pavement may not be grounded.  Connect copper wire to the counterpoise by exothermic
weld.

3.17 ISOLATION TRANSFORMERS

Make connections of transformer primary leads to primary cables with connectors conforming
to FAA AC-150/5345-26.  Make connection to transformer secondary with connectors
conforming to FAA AC-150/5345-26and plug directly into a mating connector on the
transformer secondary leads. During installation, keep mating surfaces of connectors covered
until connected and clean when plugged together.  At joint where connectors come together,
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install heat shrinkable tubing with waterproof sealantJoint shall prevent entrapment of air
which might subsequently loosen the joint.

3.18 FIELD QUALITY CONTROL

Give the Contracting Officer 5working days notice prior to eachtest.  Correct deficiencies
found and repeat tests.

3.18.1 Operating Test

After installation has been completed, conduct an operating test. Demonstrate equipment to
operate in accordance with the requirements of this section.  Conduct tests oneday and
onenight for the Contracting Officer.

3.18.2 Distribution Conductors, 600-Volt Class

Test to verify that no short circuits or accidental grounds exist.Make tests using an instrument
which applies a voltage of approximately 500 volts providing a direct reading in resistance.

3.18.3 Counterpoise System Test and Inspection

Make a visual inspection of continuity of counterpoise system at accessible locations.  Test
continuity of counterpoise system to the vault grounding system in manhole closest to the
vault.

3.18.4 Progress Testing for Series Airfield Lighting Circuits

Conduct a megger test on each section of circuit or progressive combinations of sections as
they are installed.  Check each section or progressive combination of sections with a
megohmmeter providing a voltage of approximately 1000 volts to provide a direct reading in
resistance, and document results.  Locate any faults indicated by these tests and eliminate
before proceeding with the circuit installation.

3.18.5 Electrical Acceptance Tests

Perform acceptance tests for series and multiple airfield lighting circuits only on complete
lighting circuits.  Subject each series and multiple lighting circuit to a high voltage insulation
resistance test.

3.18.5.1 Low Voltage Continuity Tests

Test each series circuit for electrical continuity.  Locate faults indicated by this test and
eliminate before proceeding with the high voltage insulation resistance test.

3.18.5.2 High Voltage Insulation Resistance Test

Subject each series lighting circuit to a high voltage insulation resistance test by
measurement of the insulation leakage current.Provide a suitable high voltage test instrument
which has a steady, filtered direct current output voltage and limited current.  High voltage
tester shall include an accurate voltmeter and microammeter for reading voltage applied to
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the circuit and resultant insulation leakage current. Do not apply voltages in excess of test
values specified below.

a.  Test Procedure:  Disconnect both leads from regulator output terminals and support
so that air gaps of several inches exist between bare conductors and ground.
Clean and dry cable sheaths, for a distance of one foot from ends of cables and
exposed insulation at ends of cables.  Connect ends of both conductors of the
circuit together and to high-voltage terminals of test equipment, and apply test
voltage specified in the following tabulation between conductors and ground for a
period of 5 minutes.

                                           Test Voltage, dc

                                            First Test     Test on
          Series                        on New         Existing
          Lighting Circuits             Circuits       Circuits

          High intensity series
          lighting circuits
          (5000-volt leads,
          500- and 200-watt
          transformers)                 9000           5000

          Medium intensity
          series lighting
          circuits (5000-volt
          leads, 30/45-watt
          transformers)                 6000           3000

          600-volt circuits             1800           600

When additions are made to existing circuits, test only new sections in accordance
with "First Test on New Circuits" in table above.

b.  Leakage Current:  Measure and record insulation leakage current in microamperes
for each circuit for each minute application of test voltage.  Do not exceed the value
of the insulation leakage current calculated on the basis of the following leakage
current allowances for cable and connected equipment for each circuit:

(1)  3 microamperes for each 1000 feet of cable.

(2)  2 microamperes for each 200-watt and each 500-watt 5000-volt series
transformer.

(3)  2 microamperes for each 30/45-watt 5000-volt series transformer.

Note:  The above values include allowances for the normal number of connectors
and splices.

If measured value of insulation leakage current exceeds calculated value,
sectionalize the circuit and repeat specified test for each section.  Locate defective
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components and repair or replace until repeated tests indicate an acceptable value
of leakage current for the entire circuit.

3.18.5.3 Operating Test

Upon completion of tests, show by demonstration in service that circuits, control equipment,
and lights covered by the contract are in good operating condition.  Operate each switch in
the control tower lighting panels so that each switch position is engaged at least twice.
During this process, observe lights and associated equipment to determine that each switch
controls properly corresponding circuit.  Provide telephone or radio communication between
the operator and the observers.  Repeat tests from the alternate control station, from the
remote control points, and again from the local control switches on the regulators.  Test each
lighting circuit by operating the lamps at maximum brightness for not less than 30 minutes.
Visually examine at the beginning and at the end of this test to ensure that the correct number
of lights are burning at full brightness.  Conduct one-day and one-night operating test for the
Contracting Officer.

END OF SECTION
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This new Section replaces the old Section 16900 (R) in it’s entirety (R0001) 
 

SECTION 16900 
 

INSTALLATION OF RUNWAY ICE DETECTION SYSTEM UPGRADE 
 
 
PART 1   GENERAL 
 
1.1   DESCRIPTION 
 
The Contractor shall furnish and install an upgrade to the existing Runway Ice Detection System 
(RIDS) that is specifically designed for monitoring and displaying pavement surface conditions, 
pavement temperature, freeze point temperature, chemical percentage, subsurface 
temperature, and atmospheric temperatures and conditions from multiple locations as shown in 
the contract documents.  The existing system was provided by Surface Systems, Inc. (SSI, 
1162 Lilburn Park Road, St. Louis, MO 63146. The system upgrade provided shall be or 
compatible with the existing system.  Pavement surface conditions shall include dry, wet, frost, 
chemical wet, and snow/ice warning.  Atmospheric condition options shall include air 
temperature, relative humidity, precipitation, dew point, visibility and wind/speed direction.  The 
system shall include all hardware, software, and licenses to operate as follows: 
 

• Pavement surface sensors shall measure pavement surface temperature, chemical 
concentration, and pavement surface condition inputs and communicate the signals 
to the Remote Processing Unit (RPU). 

• Atmospheric sensors shall measure their respective weather parameters and 
communicate the signals from each to the RPU.  

• Each RPU shall process the output from the sensor(s) and/or atmospherics, store 
the data temporarily, and send the data to a Network Server (NS) by VHF radio 
communications media.  Data exchanges shall utilize SSBP protocol.  

• The NS shall store the data in a standard SQL Server database for access via web 
browser over the existing Air Force Base computer network.  

• Users shall view the sensor data in a browser-based runway map data display format 
from any IBM compatible Pentium-class personal computer running Windows 95, 
Windows 98 or Windows NT operating system, and on the existing Air Force Base 
computer network.  

 
1.2   SUBMITTALS 
 

Submit the following in accordance with Section 01330, SUBMITTAL PROCEDURES: 
 
1.2.1   Equipment Lists 
 

Lists of proposed equipment to be used in performance of construction work, including 
descriptive data, and notifications of proposed Contractor actions as specified in this section. 

 
1.2.2 Work Plan 
 

Submit a detailed description of each step in the installation of the system, including proposed 
materials, tools and method of installation.  No work shall begin on this portion of the project 
until the Work Plan has been received and approved by the Contracting Officer.  Installation 
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will follow the procedures outlined in the approved Work Plan.  The Contracting Officer must 
approve any proposed deviation to the Work Plan in advance. 
 

1.2.3 Documentation and Manuals 
 
The Contractor shall provide 5 sets of training manuals, which detail the configuration and 
operation of the system, no later than 30 days after commissioning and acceptance of the 
system.  The Contractor shall also submit warranty documentation no later than 30 days after 
contract award. 

 
PART 2   PRODUCTS 
 
2.1   RUNWAY ICE DETECTION SYSTEM 
 
2.1.1   Surface Sensors 
 

The Contractor shall provide and install 7 (seven) new surface sensors in the runway 
pavement surface as shown in the plans.  The Contractor shall also be responsible for 
splicing the 7 new sensor cables to the existing runs of Type V direct burial cable in existing 
cans at the edge of the runway.  If any of the existing runs of Type V cable are damaged or 
are not electrically intact, the Contractor shall notify the Contracting Officer immediately.  The 
surface sensors as supplied by the Contractor shall be furnished with a limited lifetime 
warranty from the equipment vendor, covering parts only.  Each sensor shall be a single 
solid-state electronic device, constructed of materials that have thermal characteristics similar 
to common pavement.  The top of the sensor shall approximate the runway pavement color 
and texture.  It shall be installed with epoxy sealer so the top is flush with the surrounding 
runway surface.  The sensor shall be thermally passive, providing stable operation over a 
temperature range from -30°C to 50°C (-22°F to 122°F).  The sensor and cable shall 
withstand a temperature range of -37°C to 80°C (-35°F to 175°F) without sustaining damage.  
Weather conditions, airplane traffic, or ice control chemicals shall not degrade its 
performance.  Each sensor shall be supplied with 91 m (300’) of attached molded cable that 
is waterproofed and sealed as an integral part of the assembly and shall be capable of 
operating at extended cable lengths, up to 762 m (2500 ft) from the RPU.  Each sensor shall 
electronically sample the following pavement conditions: 

 
• Surface temperature at the sensor head. 
• Dry pavement condition. 
• Wet pavement condition above 0°C (32°F). 
• Wet but not frozen pavement condition at or below 0°C (32°F). 
• Snowy or icy pavement condition at or below 0°C (32°F). 
• In addition, the pavement sensors shall supply data for determining the following 

pavement surface conditions when sufficient moisture is present: 
• Freezing point temperature of the moisture/ice-control-chemical solution present on 

the surface of the pavement sensor for commonly used ice-control-chemicals.  
• Depth of the moisture/ice-control-chemical-solution present on the surface of the 

pavement sensor up to a depth of 12 mm (0.5 inches).  
• Percentage of ice particles present in the moisture/ice-control-chemical solution 

resident on the surface of the pavement sensor.  
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2.1.2   Subsurface Temperature Probe 
 

The Contractor shall provide and install 1 (one) new subsurface temperature probe in the new 
runway pavement surface as shown in the plans.  The Contractor shall also be responsible 
for splicing the new probe cable to the existing run of Type V direct burial cable in one of the 
existing cans at the edge of the runway.  If the existing run of Type V cable is damaged or is 
not electrically intact, the Contractor shall notify the Contracting Officer immediately.  The 
subsurface probe as supplied by the Contractor shall be furnished with a limited lifetime 
warranty from the equipment vendor, covering parts only.  The Subsurface Temperature 
Probe shall be a single solid-state electronic device that measures the temperature below the 
runway pavement surface near the interface between the sub-grade and the soil below.  The 
probe shall be installed under the runway near a surface sensor as shown on the plans.  The 
temperature-sensing element of the probe shall operate over the temperature range from -
30°C to 50°C (-22°F to 122°F).  The probe shall be supplied with 91 m (300 ft) of attached 
cable, which is waterproofed and sealed as an integral part of the assembly and shall be 
capable of operating at extended cable lengths, up to 762 m (2500 feet) from the RPU. 

 
2.1.3   Air Temperature/Relative Humidity Sensor 
 

The Contractor shall provide and install 1 (one) new air temperature/relative humidity sensor 
at one of the RPU locations.  The Contracting Officer shall identify which RPU location.  The 
sensor shall have an air temperature-sensing element, which operates over the temperature 
range of -30°C to 50°C (-22°F to 122°F), with a survival operating range of -37°C to 80°C (-
35°F to 176°F).  The relative humidity sensing element shall be of the “human hair” type and 
have a measuring range of 10 to 100% RH.  The operating temperature range is -30°C to 
50°C (-22°F to 122°F).  System dew point temperature shall be calculated from the air 
temperature and relative humidity.  The sensor shall be mounted on the existing RPU 
structure approximately 2 meters (6 feet) above ground level in a solar/wind-radiation shield.  
The combined sensor shall operate to specifications at cable lengths up to 46 m (150 ft) from 
the RPU. 

 
2.1.4 Wind Speed/Direction Sensor 
 

The Contractor shall provide and install 1 (one) new wind speed/direction sensor at one of the 
RPU locations.  The Contracting Officer shall identify which RPU location.  The sensor shall 
have an operating range of 0 to 161 km per hr (0 to 100 mph).  The sensor survival operation 
limit shall be 264 km per hr (180 mph) with an operating azimuth of 360° mechanical and 
355° electrical.  The temperature operating range shall be -40°C to 60°C (-40°F to 140°F) 
with a survival operating range to 85°C (185°F).  The sensor shall operate to specifications at 
cable lengths up to 46 m (150 ft) from the RPU.  It shall be installed approximately 2 meters 
(6 feet) above ground level on the existing RPU structure. 

 
2.1.5   Digital Precipitation Classifying Sensor 
 

The Contractor shall provide and install 1 (one) new digital precipitation-classifying sensor at 
one of the RPU locations. The Contracting Officer shall identify which RPU location.  This 
sensor shall function as a precipitation classifier and a precipitation rate meter by sensing the 
difference between rain, snow, and drizzle; as well as measure actual precipitation rates and 
water equivalent.  Precipitation rate error shall be less than 10% for the full-expected range of 
2.5 to 500 mm per hr (0.1 to 20 in per hr), with less than a 5% error within the more normal 
range of 10 to 100 mm per hr (0.4 to 4.0 in per hr).  The sensor housing should be all weather 
and ice-proof with heated optics to prevent ice, dew or frost buildup.  Normal operating 
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temperature range should be from -50°C to 50°C (-58°F to 122°F).  The sensor shall be 
installed approximately 2 meters (6 feet) above ground level at one of the RPU locations as 
shown on the plans.  The sensor shall operate to specifications at cable lengths up to 46 m 
(150 ft) from the RPU. 

 
2.1.6   Remote Processing Units (RPUs) 
 
2.1.6.1   Hardware 
 

The Contractor shall provide and install 2 (two) sets of upgraded RPU back planes with 
associated electronics, as shown at each of the locations on the plans.  The existing RPU 
structures and all existing RPU equipment not identified for replacement or upgrade in this 
specification shall be retained and reused.  The Contractor shall also provide and install a 
new RPU radio, modem, antenna, and cabling at each of the RPUs.  The new back planes 
shall be installed inside the two existing NEMA 4 lockable aluminum enclosures, which are 
already mounted on freestanding FAA approved mounting structures at locations shown on 
the plans.  The RPU shall gather data from all connected sensors and remote pavement 
sensors, and process, store and transmit this data to the Network Server (NS).  Each new 
RPU shall be capable of collecting data from the following sensors: 

 
• 1 to 8 Surface Sensors that are “hardwired” 
• 1 to 8 Surface Sensors that are communicating remotely 
• 1 to 8 Subsurface Sensors that are “hardwired” 
• 1 to 8 Subsurface Sensors that are communicating remotely 
• 1 Air Temperature/Relative Humidity Sensor 
• 1 Wind Speed/Direction sensor 
• 1 Present Weather Sensor 
• 1 NTSC black and white, or color, video camera input 

 
The RPUs as shown on the plans shall operate in a range of 100-130 VAC at 50-60 Hz and 
shall use not more than approximately 50 Watts of continuous power (excluding options).  
The primary power shall be installed and fused at 15A with voltage protection. 

 
The RPU design shall maximize the use of solid-state components and modular circuit cards 
for ease of maintenance.  All circuitry of the RPU, the voltage inputs, the sensor inputs, and 
the communications ports shall be designed and tested to provide transient and surge 
protection.  The RPU shall provide stable operation over a temperature range of -30°C to 
70°C (-40°F to 160°F) and 0-90% RH non-condensing. 

 
2.1.6.2   Software 
 

Both RPUs shall be provided with a software algorithm for use with the freeze point surface 
sensors to detect the chemical concentration of Potassium Acetate runway anti-icing 
chemical.  The RPU shall incorporate “watch-dog” circuitry and monitor its own operation and 
reset itself if the RPU software enters an indeterminate state.  The RPU shall have the 
capability to be reset by a “user administrator” from the NS.  The RPU shall be capable of 
remote alignment, reconfiguration, and accepting downloads of updated software from the NS 
over the same communication link used to collect data from the RPU. 

 
2.1.6.3  RPU to Network Server Data Communications 
 

The RPU shall communicate with the NS via one CCITT V.24/EIA RS-232C communication 
interface port on the RPU coupled to a modem and VHF radio.  The NS shall poll each RPU 
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at a time interval specified by the agency to transfer and refresh its data.  Mountain Home Air 
Force Base already has an FCC radio license for 2 of the RPU locations, both on the same 
military frequency.  The Contractor shall provide and install all new radios, modems, cables 
and antennas for the entire system. 

 
2.1.7   Network Server (NS) 
 

The NS shall be a Windows NT Operating System Server, which shall collect sensor data 
from all RPUs in the system, then process and store the information in a Microsoft SQL 
Server Relational Database Management System.  The Network Server shall be an IBM-
compatible Pentium-class Server having sufficient processing power and capacity to meet the 
following operational requirements: 

 
• Collect all sensor data from a maximum of RPUs in the Base system 
• Permit up to 10 Base users to access the RWIS data simultaneously  
• Store historical data from the sensors for one (1) winter season. 

 
The NS shall serve the sensor data to users via a permanent network connection to the 
existing Air Force Base LAN.  The RWIS Server application shall be 32-bit and employ 
Microsoft SQL Server Relational database to store RWIS data and allow multiple, 
simultaneous access to the database for updates from the RPUs together with simultaneous 
user interface access.  The NS and associated peripheral equipment shall operate from 100-
128 VAC and shall be operated in an environmentally controlled and secured area. 

 
2.1.8   Network Web Page Data Displays 
 

The vendor shall provide a Server-based Internet Web Page Data Display (IWPDD).  The 
IWPDD shall reside on the Network Server and provide access to RWIS data via the existing 
Air Force Base LAN using a widely available "Internet Browser" (Internet Explorer or equal).  
IWPDD shall employ the Networking and Database capability of the Network Server with 
Microsoft's Internet Information Server (IIS), Active Server Pages (ASP), and Hyper Text 
Transfer Protocol (HTTP).  IWPDD shall provide access to timely data from the Network 
Server over a network or dial-up connection using the computer facilities that, in most cases, 
are already present on the user’s Windows-based PC or laptop.  IWPDD shall only require a 
Standard Browser (MS Internet Explorer or Netscape), a network or dial-up connection, and 
TCP/IP or PPP on the user's PC.   All software, configuration, and administration shall be 
handled through the Network Server. 

 
Access and display of current and historical RWIS sensor data, and forecast data resident on 
the Network Server from the Weather and Site Forecasting Service, shall be available 
through the IWPDD in a text based format.  IWPDD shall display any RPU site video images 
that are resident in the Network Server. The IWPDD shall be capable of displaying NTCIP-
ESS data.  The various display pages are described in the following sections. 

 
2.1.9.1 Summary Page 
 

This page shall display a one-line summary of current data for each RPU in the system. This 
data includes (depending on RPU sensor configuration):  

 
• RPU Name  
• Representative Surface Sensor Name  
• Data Collection Time for the RPU  
• Surface Status for the RPU’s representative surface sensor  
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• Surface Temperature, if available, for the RPU’s representative surface sensor  
• Subsurface Temperature, if available, for the RPU’s representative subsurface probe  
• Air Temperature  
• Relative Humidity  
• Dew point Temperature  
• Precipitation Type  
• Precipitation Intensity  
• Precipitation Rate  
• Visibility Distance  
• Wind Gust Speed  
• Average Wind Direction 

 
The Summary Page shall use color to indicate the Surface Status and Precipitation Type.  If 
left unattended, the Summary Page shall refresh every 6 minutes. The Summary Page shall 
link to the Surface Summary Page and each RPU’s Status Page. The title of each data field 
shall also be a link, which will display the Glossary definition for the field. There may be other 
links on this page depending on the availability of data such as maps, forecasts, cameras, 
etc. 

 
2.1.9.2 Surface Summary Page 
 

The Surface Summary Page shall display current data for each surface sensor in the system 
grouped by RPU. This data includes (depending on the model of surface sensor): 

 
• Surface Sensor Name and number  
• Surface Status  
• Surface Temperature  
• Subsurface Temperature, if available, for the surface sensor  
• Freeze Point Temperature  
• Chemical Factor  
• Chemical Percent  
• Solution Depth  
• Ice Percent 

 
In addition, the following RPU data items should be displayed for each group of surface 
sensors (depending on RPU sensor configuration): 

 
• RPU Name  
• Data Collection Time for the RPU  
• Air Temperature  
• Dew point Temperature  
• Average Wind Speed  
• Average Wind Direction  
• Precipitation Type 

 
The Surface Summary Page shall use color to indicate the Surface Status for each surface 
sensor. If left unattended, the Surface Summary Page must refresh every 6 minutes. The 
Surface Summary Page shall link to the Summary Page, each RPU’s Status Page, and each 
sensor’s history page. The title of each data field shall also be a link, which shall display the 
Glossary definition for the field. There may be other links on this page depending on the 
availability of data such as maps, etc. 
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2.1.9.3 RPU Status Page 
 

The RPU Status Page should display all current data for a single RPU. This data includes 
(depending on RPU sensor configuration): 

 
• RPU Name  
• Data Collection Time  
• Air Temperature  
• Relative Humidity  
• Dew point Temperature  
• Average Wind Speed  
• Wind Gust Speed  
• Minimum Wind Direction  
• Average Wind Direction  
• Maximum Wind Direction  
• Visibility Distance  
• Precipitation Type  
• Precipitation Intensity  
• Precipitation Accumulation  
• Precipitation Rate  
• Water Level  
• Surface Sensor Name  
• Surface Status for each surface sensor  
• Surface Temperature for each surface sensor  
• Subsurface Temperature, if available, for the surface sensor  
• Freeze Point Temperature  
• Chemical Factor  
• Chemical Percent  
• Solution Depth  
• Ice Percent 

 
The RPU Status page shall use color to indicate Surface Status and Precipitation Type. If left 
unattended, the RPU Status Page shall refresh every 6 minutes. This RPU Status Page shall 
link to the Summary Page and the History Page for the representative sensor. The title of 
each data field shall also be a link, which will display the Glossary definition for the field. 
There may be other links on this page depending on the availability of data such as maps, 
forecasts, cameras, etc. 

 
2.1.9.4 History Page 
 

The History Page shall display 8 hours of temperature, wind, and precipitation history data for 
a single RPU ordered most recent to least recent. The History Page shall include (depending 
on RPU sensor configuration): 

 
• RPU Name  
• History Time Period  
• Data Collection Time for each history data snapshot  
• Surface Temperature for the RPU’s representative surface sensor  
• Subsurface Temperature, if available, for the RPU’s representative surface sensor  
• Air Temperature  
• Relative Humidity  
• Dew point Temperature  
• Average Wind Speed  
• Wind Gust Speed  
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• Average Wind Direction  
• Precipitation Type  
• Precipitation Intensity 

 
The History Page shall use color to indicate the Precipitation Type. The History Page shall 
link to the Summary Page, the Surface Summary Page, the RPU Status Page, and the 
History Graph page. The History Page shall include links to access the previous or next 8 
hours of history data. Using these links, the user shall be able to navigate back through any 
history data available for an RPU. The title of each data field shall also be a link, which will 
display the Glossary definition for the field.  The data currently displayed on the History page 
shall be linked to the data displayed on the Precipitation/Surface History Page. 

 
2.1.9.5 Surface History Page 
 

The Surface History Page shall display 8 hours of surface status, surface temperature, and 
precipitation history data for a single RPU ordered most-recent to least-recent. The 
Precipitation/Surface History Page shall include (depending on RPU sensor configuration and 
surface sensor model): 

 
• RPU Name  
• History Time Period  
• Data Collection Time for each history data snapshot  
• Surface Status for the RPU’s representative surface sensor  
• Surface Temperature for the RPU’s representative surface sensor  
• Subsurface Temperature, if available, for the RPU’s representative surface sensor  
• Freeze Point Temperature for the RPU’s representative surface sensor  
• Chemical Factor for the RPU’s representative surface sensor  
• Chemical Percent for the RPU’s representative surface sensor  
• Solution Depth for the RPU’s representative surface sensor  
• Ice Percent for the RPU’s representative surface sensor  
• Precipitation Type  
• Precipitation Intensity  
• Precipitation Accumulation  
• Precipitation Rate 

 
The Surface History Page shall use color to indicate the Surface Status and Precipitation. The 
Surface History Page shall link to the Summary Page, the RPU Status Page, the History 
page, and the History Graph page. The Surface History Page shall include links to access the 
previous or next 8 hours of history data. Using these links, the user shall be able to navigate 
back through any history data available for an RPU. The title of each data field shall also be a 
link, which will display the Glossary definition for the field.  

 
2.1.9.6 History Graph Page 
 

The History Graph should present a line graph representation of historical temperature data 
for a single RPU. The data displayed on the graph includes: 

 
• Surface Temperature for each sensor  
• Freeze Temperature for each sensor  
• Air Temperature  
• Dew point Temperature  
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The History Graph shall include an Options section at the bottom that will allow the user to 
customize the display of data as needed. Each customization option shall be available as 
described below: 

 
Chart Scale: The End Date and the Time Period shall determine the chart scale. The date 
and time shall be entered in dd mon yyyy hh:mm format. The date shall be the end of the 
range of history data to be viewed. When the graph is initially displayed, the current date and 
time shall be displayed in this field. The Time Period selected shall determine how many 
hours of data previous to the End Date are displayed in the graph.  
 
Chart Selections: The Chart Selections shall determine the lines that are displayed on the 
graph. There shall be 4 types of lines that can be displayed. They are: 

 
• Air Temp – If selected, the Air temperature history line shall be displayed (default).  
• Dew Temp – If selected, the Dew point temperature history line shall be displayed.  
• Surface Temp – If selected, a surface temperature history line shall be displayed for 

each sensor that is selected (default).  
• Freeze Temp – If selected, a freeze temperature history line shall be displayed for 

each sensor that selected. 
 

The name and number of each sensor for the current RPU is displayed along with a 
checkbox. Select the sensor or sensors you want displayed on the graph. When the graph is 
initially displayed, the representative sensor is selected as the default. 

 
Legends: This checkbox shall allow the user to determine whether the Precipitation Type & 
Intensity legend and the Surface Status legend are displayed. The box shall be checked by 
default. The legends shall be removed by unchecking the box. 

 
2.1.9.7 Glossary Page 
 

In addition to the RIDS data pages, a Glossary display page shall be included which defines 
each of the data items displayed and other important terms. Every Web page shall provide 
links to the Glossary Page to provide convenient access to on-line help. 

 
2.1.9.8 Runway Map Page 
 

The server shall provide all users with a runway map display page for displaying system data 
graphically.  The runway map shall have both RPU sites as well as all the sensors associated 
with the RPUs.  Clicking on an RPU site noted on the map shall display the current 
atmospheric data for the RPU.  Clicking on a sensor site shall display current data for the 
sensor. Sensors shall be color-coded based on its surface status.  The runway map shall 
display each RPU associated with a data tag. Only one data item shall be displayed on a tag 
at any time. The same data item shall be displayed for each RPU on the map. By default, the 
air temperature shall be displayed. The default data item to be displayed on all maps during 
the current browser session shall be configured on the Map Options page.  

 
2.2   EQUIPMENT SUMMARY 
 

All RIDS equipment furnished on this project shall be state of the art and in current 
manufacture at the time of purchase.  The instruments and data processing equipment to be 
supplied are summarized in the following table.  This summary may not include all tools or 
materials necessary to complete the work. 
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Quantity Description  
2 RPU-Upgrade-SP Size Enclosures, 30x24x12  
   
2 RPU Software & Licenses - (KAc)  
 Algorithm for Potassium Acetate  (KAc)  

   
1 SCAN for Windows (or Equal) Server, ALR 7210  
 Pentium III 933MHz, 512K Cache, 256MB RAM, 2-9GB Mirrored Ultra2 

SCSI HDD's, 1.44MB FDD, CD ROM, 2MB PCI Video, 12/20GB Tape 
Back-Up, Keyboard, Mouse, APC UPS, 33.6K External Modem, 10/100 
10 Base-T NIC, SSI products supported on this platform: SCAN for 
Windows, SCAN Sentry, SCAN Web 

 

   
1 17" SVGA Color Monitor   
   
1 SCAN for Windows Server (or equal) Setup and Configuration. 
   
1 SCAN for Windows Server (or equal) Data Collection Software & Media 
   
1 Microsoft NT Server 4.0 License Pack W/Media  
   
1 Microsoft SQL Server x.x License Pack (current version) 
   
1 Acceleport - Serial 2 Port Expansion Board for Server 
   
1 Thies (or equal) Relative Humidity/Air Temperature Sensor   
   
1 RM Young (or equal) Wind Speed/Direction Sensor   
   
1 SCTI Optical DIGITAL (or equal) Precipitation Classifying Sensor 
1 Cable 50ft ORG 175 to ESP-RPU   
1 OWI/Wivis/ORG (or equal) Support Arm  
   
2 FP2000 Sensor 300' Grey #3 Replacement Kit (or equal)  

 Includes 300' Type IIA cable, 1-20 oz. Encapsulating Epoxy, 1-6 oz. 
Topcoat Epoxy #3 Concrete, 1 Steel Stick  

   
5 FP2000 Sensor 300' Black #9 Replacement Kit (or equal)  

 Includes 300' Type IIA cable, 1-20 oz. Encapsulating Epoxy, 1-6 oz. 
Topcoat Epoxy #9 Asphalt, 1 Steel Stick  

   
1 Subsurface Temperature Probe w/300' D Kit  
 Includes 300' Type IIA cable, 1-20 oz. Encapsulating Epoxy  
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1 Splice Tool Kit   
 crimper, swagging tool  
   
7 Splice Kit    
   
2 USR 56K Server Modem    
   
1 Motorola CDM750 VHF 1-25 watt Radio Server Kit (or equal)  
  Paccomm  EWM 24M w/cable (or equal)  
  Cable: Motorola CDM750 to Paccomm EWM2400 (or equal)  
  Motorola VHF 1-25 watt CDM750 radio (or equal)  
  Mini UHF Male to SO259 Connector (or equal)  
  Adapter, #4400 Amphenol (or equal)  
  Power Supply, Astron 110 Volt, 7 Amps (or equal)  
  Power interrupter Adapter   
  DTR controlled Power interrupter (Kerchuncker) (or      equal)  
1  HUSTLER G7-150-1, 148-154 MHz, VHF (or equal)  
1  COAX CABLE 100'   
   
2  Motorola CDM-750 VHF 1-25 watt radio RPU Kit (or equal)  
  Adapter, #4400 Amphenol (or equal)  
  S-Connector, Bulkhead (or equal)  
  S-Adapter, Angle/Jack-Plug, Amphenol (or equal)  
  S-Mini UHF Male to UHF Female Adapter   
  Power Supply, Astron 110 Volt, 7 Amps (or equal)  
  Cable: Motorola CDM-750 to Paccomm EWM2400 (or equal)  
  Coax cable 5'   
  Paccomm Wireless Modem EWM 24M w/cable (or equal)  
  Motorola 1-25 watt VHF CDM-750 radio (or equal)  
2  ANTENNA 148-154Mhz (ASP-816)-(Airport)   
2  COAX CABLE 12'   
   
1 SCAN Web Software (Current Version) (or equal)  

 This includes the software and Non-Redistribution License for a Single 
User (Agency)'s SCAN Web Server. Provided with one site map.  

1 Chart Works OEM License (or equal)  
1 Scan Web Version 3.0 (or equal)  
   
1 Single RPU Site Custom Link Map (SCAN Web STD) 

 (Site depiction drawing linking to data page included in software)  

   
1 Commissioning by Field Service Engineer - Systems 
   
1 Pre Commissioning Checklist  
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1 Airport System Installation Manual  
   
1 Sensor/Sub Probe Installation Manual  
   
1 Sensor Splice Manual  
   
1 System User Training, 4 Hour Session, On Site  

 
 

PART 3   EXECUTION 
 
3.1   INSTALLATION 
 

All equipment required to upgrade the RIDS shall be installed by a licensed electrician and in 
strict accordance with the manufacturer’s or vendor’s recommendations and the approved 
work plan.  The Contractor is responsible for a complete installation, including system 
components, tools and miscellaneous requirements.  

 
3.1.1   Existing Components Retained 
 

Junction boxes along the runway that are part of the existing RIDS shall be retained.  The 
junction boxes shall be used to connect new sensor cables to existing remote processing unit 
cabling.  The cables connecting the sensor cables to the remote processing units shall also 
be reused.  Except where specifically identified in this specifications, all structures and 
equipment associated with existing RPUs shall be retained and incorporated into the 
upgraded system. 

 
3.1.2   Pavement Cuts 
 

The Contractor shall coordinate with the Contracting Officer prior to making cuts in the 
pavement for installation of sensors and probes.  Cuts must be perfectly straight.  Do not 
make any cuts in the pavement until it has cured for at least seven days. 

 
3.1.3 Server 
 
The Contractor shall coordinate with the Contracting Officer for location and installation of the 
server. 
 
3.1.4 Repair of Existing Cable 
 

The Contractor shall splice existing cut Type V Cable at the location identified in the plans.  
This cable shall be spliced with an approved direct-bury splice kit to restore this run of cable 
to operational condition. 

 
3.2   SYSTEM COMMISSIONING 
 

After the Contractor has completed installation of the equipment, the equipment vendor shall 
perform all final system checks, sensor alignments, software setup, and software 
configuration to provide a fully operational RIDS. 
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3.3   EQUIPMENT WARRANTY 
 

After contract acceptance, the equipment vendor shall provide limited, on-site, warranty 
coverage on all equipment for a 12-month period from the RIDS commissioning date.  A copy 
of the vendor’s warranty documentation shall be submitted to the Contracting Officer after 
contract award.  Additionally, the vendor for the in-pavement sensors will provide a limited 
lifetime warranty. 

 
3.4   SYSTEM USER TRAINING 
 

The equipment vendor shall provide an on-line computer based training tutorial with the 
RIDS, which provides training on the operation web browser accessed user software.  The 
equipment vendor shall also provide 4 hours of on-site system user training to Air Force Base 
personnel at a mutually agreeable time at the base.  Training shall cover basic operation of 
the system and how to use the system information in agency operations.  The vendor shall 
provide 5 sets of training manuals, which detail the configuration and operation of the system. 

 
 

END OF SECTION 
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